
     
 

 
 

          
                 

                     
               
          

 

      
             

    
             

 

 

 
 

 
 

 
   

 
 

 
 

 

 

 

 

   
  

   

 

     
         

           
        
     

   
       

  
       

 

 

 

 
   

 
 

 
 

 

 

   
 

 

 Michelle Johnson

From: Michelle Johnson 
Sent: Thursday, November 21, 2019 1:20 PM 
To: Arielle Wright 
Subject: FW: Support letter for growing industrial hemp 

Additional public comment… 

Thanks, 

Michelle Johnson | Administrative Coordinator 
Sonoma County Department of Agriculture | Weights & Measures 
133 Aviation Boulevard | Suite 110 | Santa Rosa, CA 95403 
Main: 707.565.2371 | Direct: 707.565.2970 | Fax: 707.565.3850 
Email: michelle.johnson@sonoma‐county.org | Web: www.sonomacounty.ca.gov/awm 

From: Fred Vaske 
Sent: Thursday, November 21, 2019 12:55 PM 
To: SONOMAAG 
Subject: Support letter for growing industrial hemp 

EXTERNAL 

Hello, 

Hello, 

I am a 23-year resident of Sonoma County and own and live on 3 acres west of Petaluma in unincorporated 
Sonoma County. I would like to express my support for growing industrial hemp in Sonoma County. The 
zoning rules put forth by the Ag Commissioner Tony Linegar are pragmatic and fair to farmers, home owners, 
and the environment. Industrial hemp is a crop that cannot have pesticide residues on it and so would be in step 
with sustainable farming methods which are important to me as a resident and landowner surrounded by farms. 

The smell of hemp will be another one of those rotating smells that come with life in rural Sonoma County. 
Here we have all chosen to as residents of a farming community, which is the heritage of this land. I already get 
to enjoy the fall spreading of manure by my neighbors on their fields, fresh cow manure wafting through the air 
year-round, freshly sprayed sulfur on grapes, and now the smell of hemp as it gets close to harvest. Honestly, 
the smells of illegal marijuana grows are common enough already in our neighborhood so I'd much rather these 
be replaced by legitimate and tax-paying farming of industrial hemp. 

My family loves our agricultural roots. We live in a farming community which provides jobs for residents and 
draws tourism dollars from all over the country. But costs are high and specialty crops like industrial hemp are 
often the only way a small landowner can make a living on their own property. Please allow our farmers to 
participate in a growing industry and do not hobble them so they are set up for failure due to growing 
restrictions which favor non-farmers who settle on agricultural land, want to change the nature of where we 
live, and are not creating local jobs and tax revenue. Hemp will be a boon to small farmers in our area and help 
them to keep their land. 
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Lets see Sonoma County support Industrial Hemp, 

Sincerely, 
Fred Vaske 
501 Thompson Lane 
Petaluma, CA 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Michelle Johnson 

From: Michelle Johnson 
Sent: Thursday, November 21, 2019 1:17 PM 
To: Arielle Wright 
Subject: FW: Cannabis Industry Response to Today's Proposed Hemp Ordinance 
Attachments: CBASC Hemp Letter Sonoma County 20191121.pdf 

Hi Arielle, 

Please the attached public comment received today @ 1:03 pm. 

Thanks, 

Michelle Johnson | Administrative Coordinator 
Sonoma County Department of Agriculture | Weights & Measures 
133 Aviation Boulevard | Suite 110 | Santa Rosa, CA 95403 
Main: 707.565.2371 | Direct: 707.565.2970 | Fax: 707.565.3850 
Email: michelle.johnson@sonoma‐county.org | Web: www.sonomacounty.ca.gov/awm 

From: Erich Pearson 
Sent: Thursday, November 21, 2019 1:03 PM 
To: pcook@ch‐sc.org; pamdavis707@fastmail.com; cameron@mauritsonfarms.com; larry@reedgilliland.com; 
sonomafogg@aol.com 
Cc: Shirlee Zane ; Lynda Hopkins ; James Gore ; Tony Linegar ; Milan Nevajda ; Niki Berrocal ; Tennis Wick ; Andrew 
Dobbs‐Kramer 
Subject: Cannabis Industry Response to Today's Proposed Hemp Ordinance 

EXTERNAL 

Dear Commissioners, 

Please see attached letter. 

Erich Pearson 
Cannabis Business Association of Sonoma County 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Cannabis Business Association of Sonoma County 

115 4th St, Suite B 

Santa Rosa, CA 95401 

(707) 526-0420 

November 21, 2019 

Sonoma County Planning Commission 

2550 Ventura Avenue 

Santa Rosa, CA 95403 

Dear Commissioners, 

We write to you as a newly formed cannabis business alliance, Cannabis Business Association 

of Sonoma County (CBASC). Our organization is new, and just beginning to organize, but we 

wanted to take the opportunity to provide input regarding the proposed rules for hemp farming in 

Sonoma County. 

Thank you for the opportunity to voice our opinions about the County's proposed hemp 

regulations. Generally speaking, we are happy with the regulations proposed. We believe 

hemp is just another agricultural crop, and are encouraged to see that both the Ag Department 

and Permit Sonoma are regulating it as such. 

Our members care about the way hemp is regulated because hemp contains cannabinoids that 

our businesses sell currently and plan to sell more of in the future. Only the cannabinoid THC is 

regulated through the existing cannabis regulatory system. All other cannabinoid production, 

such as the production of CBD, is generally being regulated like other agriculture, and we feel 

Sonoma should follow suit with the rest of the Country. Allowing cannabis farmers to also farm 

hemp significantly lowers our costs to produce these beneficial cannabinoids. 

115 4th St, Suite B Santa Rosa, CA 95401 I (707) 526-0420 I www.cbasc.org 

www.cbasc.org


We have one section of the ordinance we would like removed. This section directly affects our 

member's ability to farm hemp. Because of the convoluted and outdated cannabis ordinance 

we are operating under, many if not most, of our members have cannabis cultivation violations 

assessed by Permit Sonoma. We are concerned that this provision would exclude them or 

others on their property from cultivating hemp. Additionally, the Federal Farm Bill and 

California law defines hemp as a de-scheduled agricultural crop. We see no demonstrable 

nexus between the legal cultivation of hemp, and agricultural crop, and prior unlawful cannabis 

activities. Therefor we ask that the below section of the proposed ordinance be removed. 

Section 37-10 E (v): 

Prior Violations. Any person responsible for an unpermitted commercial cannabis 

violation is ineligible for registration under this chapter, and ineligible to provide property 

owner authorization under this chapter, for a period of two (2) years from the date the 

violation was removed. For the purposes of this provision, persons responsible for the 

violation include those that actively caused the violation(s) and property owners who 

knew or should have known of the existence of the violation(s). 

Thank you for providing a pathway to communicate our concerns regarding this important issue. 

If you would like to discuss this matter further, we are happy to discuss. 

Co-founder, Cannabis Business Association of Sonoma County 

715 4th St, Suite B Santa Rosa, CA 95407 I (707) 526-0420 I www.cbasc.org 

www.cbasc.org


     
 

 
 

 

    
             

            
     

 
 
 

        
             

     
     

 

 

 
  

   
 

  

 
 

 
 

   

   

 
 

  
       

      
   

    
       

   
   

 

 
  

   
 

  

 
 

  

 

Michelle Johnson 

From: Michelle Johnson 
Sent: Thursday, November 21, 2019 1:18 PM 
To: Arielle Wright 
Subject: FW: hemp moratorium 

Additional public comment… 

Thanks, 
Michelle 

From: SONOMAAG 
Sent: Thursday, November 21, 2019 12:13 PM 
To: Tony Linegar ; Andrew Smith 
Subject: hemp moratorium 

From: alan Shows <rashows@aol.com> 
Sent: Thursday, November 21, 2019 11:38 AM 
To: SONOMAAG <SONOMAAG@sonoma‐county.org> 
Subject: hemp moratorium 

EXTERNAL 

I understand that Sonoma County is currently considering removing the moratorium on growing hemp in Sonoma County. 
As a farmer, I see great potential for growing industrial hemp in addition to other crops. This opportunity gives the farmer 
the ability to maximize his selection of crops that best suit his particular situation. Removing the moratorium will allow 
Sonoma county to benefit with the current boom of support that is currently associated with growing hemp in California. 
Other benefits of hemp cultivation include soil remediation and Co 2 extraction that far exceed the cultivation of ordinary 
orchards. I strongly support the move to rescind the current moratorium on hemp cultivation in Sonoma County. 
Respectfully, Alan Shows 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Michelle Johnson 

From: Michelle Johnson 
Sent: Thursday, November 21, 2019 1:19 PM 
To: Arielle Wright 
Subject: FW: I support growing Industrial Hemp 

Another public comment… 

Thanks, 
Michelle 

From: SONOMAAG 
Sent: Thursday, November 21, 2019 12:12 PM 
To: Tony Linegar ; Andrew Smith 
Subject: I support growing Industrial Hemp 

From: Carolyn Lacerra <carolyn.lacerra@gmail.com> 
Sent: Thursday, November 21, 2019 11:09 AM 
To: SONOMAAG <SONOMAAG@sonoma‐county.org> 
Subject: I support growing Industrial Hemp 

EXTERNAL 

Hello, 

I would like to express my support for growing industrial hemp in Sonoma County. The zoning rules put forth 
by the Ag Commissioner Tony Linegar are pragmatic and fair to farmers, home owners, and the environment. 
Industrial hemp is a crop that cannot have pesticide residues on it and so would be in step with sustainable 
farming methods the general public likes to hear about. 

As I see it the smell of hemp will be another one of those rotating Sonoma Aromas we all live with as residents 
of a farming community. We've got the fall spreading of manure on fields, pig manure wafting through the air, 
freshly sprayed sulfur on the grapes, and now the smell of hemp as it gets close to harvest. 

We love our agricultural roots, we have a thriving farming community which provides jobs for residents and 
draws tourism dollars from all over the country. Please allow our farmers to participate in a growing industry 
and do not hobble them so they are set up for failure due to growing restrictions which favor non farmers. Hemp 
could be a boon to small farmers in our area and help them to keep their land. 

Lets see Sonoma County support Industrial Hemp, 

Carolyn Lacerra 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
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Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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From:  Deborah Eppstein 
To:  SONOMAAG; Dick Fogg; larry@reedgilliland.com; cameron@mauritsonfarms.com; Paula Cook; Pamela Davis 
Cc:  JohnLowryCA@gmail.com 
Subject:  Clarification and Corrections needed. Re: Hemp Regulations- for Discussion Nov 21 
Date:  Thursday, November 21, 2019 8:47:57 AM 

EXTERNAL 

Dear Planning Commissioners, 

I received some clarification from Andrew Smith that the 5% THC limit in 37-10 is so they can 
prosecute farmers who deliberately plant cannabis instead of hemp. That sounds good, but then it 
should say they WILL prosecute them for violations of the cannabis ordinance, not that they ‘MAY’ 
prosecute them . The lack of enforcement of the cannabis ordinance has increased mistrust in the 
community; let's make this ordinance tight. 

But there is still is no mention of the 0.3% THC limit and testing to qualify as industrial hemp- the 
ordinance should at very least include that in the enforcement section, with a reference to the state 
regs. Otherwise it's very confusing in reading. 

Neither Andrew Smith nor Tony Linegar responded to the need to correct the wording in 37-11 
which is just plain wrong and violates both our local Right to Farm ordinance and the state Right to 
Farm law. The addition to make this comply with those two laws are shown in red. Please do not 
produce an ordinance that has such errors; already errors in the realtor disclosure violating our Right 
to farm Ordinance are making the situation more confusing. This is a simple fix.

 CORRECTION NEEDED TO 37-11 TO AGREE WITH RIGHT TO FARM ORD 5203: “Odor from 
a registered industrial hemp cultivation site on DA, LIA or LEA zoned land cannot be considered a 
nuisance under the Right to Farm Ordinance 5203 if it was not a nuisance from the start, and if 
the industrial hemp cultivation site is operated in accordance with this chapter, required and 
recommended best management practices, and state industrial hemp laws.  Industrial hemp 
cultivation on any other land can be considered a nuisance at any time. 

Thank you for considering these comments in your discussion today. 

Sincerely, 
Deborah Eppstein 

On Nov 20, 2019, at 2:45 PM, Deborah Eppstein <deppstein@gmail.com> wrote: 

Dear Planning Commission Members, 

Mr Linegar’s report and recommendations on Hemp cultivation have some good points but 

mailto:deppstein@gmail.com
mailto:SONOMAAG@sonoma-county.org
mailto:sonomafogg@aol.com
mailto:larry@reedgilliland.com
mailto:cameron@mauritsonfarms.com
mailto:pcook@ch-sc.org
mailto:p.davis479@gmail.com
mailto:JohnLowryCA@gmail.com
mailto:deppstein@gmail.com


 

 

 

  
 

  
 

 
 

 

   

 

  
  

     

 
 

   

  

         

 
 
 

 

 
 
 

   
  

 
 

 
 

 
  

 
 

  
 
 

 
 

   
 

 
 

  
   

 
 

 

 

     
 

 
  

   
 

 
 

  
 

 

         

missed several critical considerations. There are also 2 major errors in the draft ordinance, 
section 37-10 that states that if the crop tests over 5% THC, it can be removed as unregistered 
cannabis (state requirement is no more than 0.3% THC) and 37-11 that violates both the state 
Right to Farm law as well as the Sonoma County Right to Farm Ordinance. 

BACKGROUND. We know from the cannabis experience that volatile terpenes are a huge 
issue, both for causing overpowering odors that prevent neighbors from using their yards, as 
well causing illness due to respiratory issues which may also be exacerbated by ground level 
ozone production. Contrary to Mr Linegar’s statement, our Right to Farm Law does allow 
hemp to be declared a nuisance if it is a nuisance from the start, and when grown on land 
other than DA, LIA and LEA, it can be declared a nuisance anytime (Oct 2 email). We want 
to maintain Sonoma County as an attractive place to live, as well as respect property rights 
including peaceful enjoyment of one’s property. This can all be accomplished with 
appropriate regulations, providing economic benefit to farmers and Sonoma County. 

1) ODOR. Page 10, the report states there is no good scientific data on how far odor travels. 
This is incorrect: there actually ARE good scientific data on how far odor travels by Ortech 
Consulting, a very experienced odor consulting company (Aug 30 email). They have a large 
data base quantitating distance traveled by the odor-causing terpenes and have developed 
scientific programs based on topography, wind, temperature, size of planting, to determine 
that the odor travels over 3000 ft. We presented these data in August to Permit Sonoma, who 
expressed interest but have not yet followed up. Residents in Sonoma County have confirmed 
overpowering odor at 700 ft, which is less at 1000 ft, but down wind is still strong even at 
3000 ft. This cannot be ignored. 

2) OZONE: There are recent scientific data from Colorado showing that terpenes combine 
with pollutants in the air (from vehicle exhaust, etc) to form high levels of GROUND-LEVEL 
OZONE (Oct 8 email). This is very damaging to health, causing lung, throat and eye 
irritation, aggravation of asthma and cardiovascular problems, many of the symptoms 
experienced by residents living between 300-700 ft from cannabis cultivation sites. Thus it's 
not just unpleasant odor that is of concern, it's real health issues. 

https://science.sciencemag.org/content/363/6425/329.su 
mmary 
https://www.sciencefriday.com/segments/cannabis-air-
pollution/ 
http://northamericancannabissummit.org/wp-
content/uploads/2019/03/D4-113_URSOslides.pdf 

3) RIGHT TO FARM. Both the Sonoma County (ORD 5203) and the State (§ 3482.5) 
Right to Farm Laws allow for an ag operation to be declared a nuisance if it were a nuisance 
from the start. The mention on page 10 listing the disclosure acknowledging the right to farm 
laws incorrectly omits that statement, but the references to the underlying local and state laws 
prevail. Also, this only applies to operations on Ag land (LIA, DA, LEA), and thus hemp 
cultivation in AR or RRD would not even have the restriction that it needed to be a nuisance 
from the start. 
There are many RR and AR parcels located next to or even surrounded by DA, and many 
RRD parcels that are only a few acres. Thus the setbacks should apply to all homes for all 
cultivation sites, not just for cultivation in AR. A home located in AR, RR or RRD that is 
adjacent to hemp cultivation should require the same protection. 

4. IMPAIRED WATER ZONES AND HIGH FIRE RISK AREAS:  Hemp is a water 

https://science.sciencemag.org/content/363/6425/329.summary
https://science.sciencemag.org/content/363/6425/329.summary
https://www.sciencefriday.com/segments/cannabis-air-pollution/
https://www.sciencefriday.com/segments/cannabis-air-pollution/
http://northamericancannabissummit.org/wp-content/uploads/2019/03/D4-113_URSOslides.pdf
http://northamericancannabissummit.org/wp-content/uploads/2019/03/D4-113_URSOslides.pdf


 
   

 
  

 

    
 

 
 

 
 

  

   
 

 

 

          
  

 

 

 
   

 
  

  
 

 
 

 
 

     
  

 
 

 
 

 

  
  

  
  

  
 

   
 

 
 

 

          
   

 
 

 
 

 

 

 

 
 

 
 

 

intensive crop (identical to cannabis, and much higher than vineyards). We have 5 impaired 
watersheds and water scarcity in water zones 3 and 4. Areas of high fire risk are already 
problematic for fire fighters, especially those served by subpar and dead-end roads not 
meeting standards of 'safe concurrent civilian evacuation and fire engine access, and 
unobstructed traffic circulation’. No new commercial activity should be allowed in such 
areas. 

PROPOSAL 
For all of the above reasons, we urge you to: 

1) Only allow hemp cultivation in DA, LEA and LIA. RR and AR are primarily residential 
and RRD is to be maintained for tis resources. 

2) Require 1000 ft min setbacks for all hemp cultivation in any zone from all property lines of 
residences and sensitive areas in all zones. This is a compromise as 2000 ft would be better 
able to reduce impacts on neighbors. 
For DA, LEA, and LIA, no setbacks are required if the parcel is only adjacent to Ag land with 
no residences. 
Sensitive areas include all schools, child/day care and youth centers, parks, drug/alcohol 
treatment facilities. 

2) Don’t allow hemp cultivation or drying in any impaired watershed, in water zones 3 or 4 or 
in high fire risk areas. Don't allow any tree removal, grading or new well drilling. 

3) Don’t allow hemp cultivation on dead-end or one-lane roads per the State Fire Ordinance 
as these do not provide 'safe concurrent civilian evacuation and fire engine access, and 
unobstructed traffic circulation’. Exemption is allow if the road only serves Ag operations, 
and there are no structures or residences served by the road. 

CORRECTION TO 37-10: should mirror the Food and Agricultural Code Div 24, Sec 8106 
with 0.3% cutoff for THC levels. Mr Linegar said the 5% THC cutoff was intended so as to 
not unduly penalize growers for samples taken more than 30 days prior to harvest and that the 
0.3% applied to samples taken within 30 days fo harvest, but that does not seem logical. The 
state regs have an upper limit of 0.3% THC to be deemed industrial hemp and this is also in 
our cannabis ordinance. Perhaps I missed where this was dealt with in the ordinance?

 CORRECTION NEEDED TO 37-11 TO AGREE WITH RIGHT TO FARM ORD 
5203: “Odor from a registered industrial hemp cultivation site on DA, LIA or LEA zoned 
land cannot be considered a nuisance under the Right to Farm Ordinance 5203 if it was not a 
nuisance from the start, and if the industrial hemp cultivation site is operated in accordance 
with this chapter, required and recommended best management practices, and state industrial 
hemp laws. Industrial hemp cultivation on any other land can be considered a nuisance at any 
time. 

We cannot make ordinances that violate State Law or other county ordinances. 

Thank you for your consideration and I look forward to the discussion tomorrow. 

Sincerely, 
Deborah Eppstein 

1980 Cougar Lane 
Santa Rosa, CA 95409 
801-556-5004 



 
 

 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 



 
 

 

 

 

 

 

 

 

 

 
 

 

From:  elizabeth@berryfritzlaw.com 
To:  SONOMAAG; Lynda Hopkins; sonomoafogg@aol.com; larry@reedgilliland.com; cameron@mauritsonfarms.com 
Cc:  johnlowryCA@gmail.com; pcook@ch-sc.org 
Subject:  Proposed Hemp Ordinance 
Date:  Wednesday, November 20, 2019 9:00:07 PM 
Attachments:  image001.png 

EXTERNAL 

Good Evening, 

I am emailing regarding the proposed hemp ordinance.  Based upon the current language it appears 
that many of the setbacks that are required for cannabis are not required for hemp (no setbacks for 
parks, schools and all homes regardless of zoning).  I understand that hemp is a federally legal crop; 
however, as the proposed ordinance indicates, it is very hard (if not impossible) to differentiate 
between hemp and cannabis.  The set backs for cannabis appear to be a compromise between 
allowing the cannabis industry to grow its product while also safeguarding our residential homes, 
parks, schools and places where our community congregates.  I recommend that hemp be subject to 
the same setback requirements as cannabis so that we can ensure that the soon to be enacted 
hemp ordinance isn’t a giant loop hole for cannabis, and more importantly, that we can protect our 
homes will allowing this new and untested crop in Sonoma County. 

With gratitude and respect, 

Elizabeth Fritzinger 
Attorney 

Berry & Fritzinger, P.C. 
3550 Round Barn Blvd., Ste. 312 
Santa Rosa, California 95403 
Office (707) 800-0550 
Direct (707) 800-0553 
elizabeth@berryfritzlaw.com 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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From:  BILL KRAWETZ 
To:  SONOMAAG; sonomafogg@aol.com; larry@reedgilliland.com; cameron@mauritsonfarms.com; 

p.davis479@gmail.com; pcook@ch-sc.org 
Subject:  Draft Hemp Ordinance-Planning Commission Meeting comments 
Date:  Wednesday, November 20, 2019 6:43:08 PM 

EXTERNAL 

Nov 20 2019 

To: Hemp Planning Commission: 

sonomaag@sonoma-county.org 

Dick Fogg sonomafogg@aol.com 

Larry Reed  larry@reedgilliland.com 

Cameron Mauritson cameron@mauritsonfarms.com
 Pam Davis. p.davis479@gmail.com 

Paula Cook, Chair pcook@ch-sc.org 

Regarding: Hemp Ordinance and Neighborhood Compatibility concerns 

Dear Commissioners 

I understand you will be studying the best way to introduce Hemp in Sonoma County. 
Thanks for your interest in addressing this issue and hearing the view point of the 
average Sonoma County residents (most folks). In this regards I’d like to provide the 
following comments. 

Many would like to consider Hemp just another agriculture product like growing 
apples or grapes and consider regulating the same. Unfortunately the value profile 
along with the associated risks make Hemp more similar to Cannabis and accordingly 
should be regulated the same. The Neighborhood compatibility problems will 
continue and only become worse if Hemp is not properly addressed. Simple, many of 
us have been negatively impacted by cannabis operations being sited in our 
residential neighborhoods and I can’t see how Hemp would be any different. I trust 
your work will help alleviate similar problems in the future. 

Hemp like a Cannabis operation is a highly profitable business (the Cannabis industry 
estimated 200 times more profitable that wine), with a product that easily converts to 
cash making it a high value target for criminals. In the press there have been plenty of 
cases reported where the criminals went to the wrong property and innocent people 
were harmed. 

mailto:billkrawetz@comcast.net
mailto:SONOMAAG@sonoma-county.org
mailto:sonomafogg@aol.com
mailto:larry@reedgilliland.com
mailto:cameron@mauritsonfarms.com
mailto:p.davis479@gmail.com
mailto:pcook@ch-sc.org
mailto:p.davis479@gmail.com
mailto:pcook@ch-sc.org
mailto:cameron@mauritsonfarms.com
mailto:larry@reedgilliland.com
mailto:sonomafogg@aol.com
mailto:sonomaag@sonoma-county.org


            
           

             
           

          
            
          

           
       

               
           

             
      

        
           

           
              

         
            

              
            

           
         
            

                
          
             
           

              
    

          
          

             
              

                
         

             
               

              
           

             
            

            
          

             
           

             
            

           
            
          

            
        

                
            

            
       

        
            

          
               

          
             

           
            

           
          
             

               
           
              
            

            
    

          
          

             
              

               
       

              
               

               
           

              
            

             
           

Our neighborhood is comprised of small parcels, quiet, with no on-going year around 
businesses. Our neighborhood is a “Diverse Agriculture District” (DA) zone area of 
1 to 5 acre plots that has become primarily residential. When the cannabis ordinance 
was first issued, certain zoning districts (AR and RR) were intentionally excluded 
which indicated there was good awareness that cannabis operations are incompatible 
with residential neighborhoods. But for some reason this issue was not really studied 
and worked through, resulting in many homeowners being negatively affected. The 
ordinance was amendment to require a 10 acre minimum which improves the 
compatible issue and should be applied to Hemp. 

I’m sure you are aware of the many concerns (water, smell, safety, noise, etc.) but I’d 
like to highlight a few significant issues that affect the neighborhoods that 
either hardly get mentioned or are not really appreciated in the debate. I hope these 
issues can be solved in your work 

1. Permanent neighborhood change - Image overnight having a neighbor/business 
move next door that requires 24/7/365 security guards (regardless of what kind 
of product). and strangers camped out on the property during harvest time. 
Would you feel comfortable sending your kids out to play in your own yard, or 
even feel some hesitancy coming and going yourself under these 
circumstances? Do you think you, your spouse; your kids would ever feel the 
same comfort level again? Specifically, one of my neighbor’s home schools 
her two children, not more than 100 feet from one grower. They reported 
property thefts when the grower started operations and lived in constant fear. 
That family was particularly traumatized but fortunately, the grower operation 
was out of compliance with the law, the permit was denied and operations 
stopped. I wish you could have seen the sense of relief in her face. In a recent 
hearing on the Purvine application, Sheriff Essick was impressed with their 
security plan, but noted it would take 20 minutes for the Sherriff department to 
respond to any calls and they recommended the neighbors arm themselves if 
concerned. How could an individual ever feel the same around their home 
again? How would you feel? 

2. Property values are negatively affected permanently. Imagine trying to sell your 
house in a neighborhood where your neighbors activity requires 24/7 security.
 There’s no question there will be a negative impact to the property value of 
your home. Now put yourself into the shoes of a potential buyer of that home. 
Would you rather buy a home with a potential risk next door or not? Pose 
those questions to your spouse and kids. 

In summary, many of the neighborhoods that could be impacted by Hemp are made 
up of single family homes. Most of us, who moved to areas like mine, have some 
acreage but are on relatively small parcels, did so for the safety and a slower-paced, 
quiet environment. Having a commercial grow operation, regardless of the integrity of 
that grower, never mind those who may not be as upstanding, changes the character 
of a neighborhood and the sense of peace and security of that neighborhood. 
Operations of this type are more appropriate in a commercial business area where 
support services are available (police, fire, water, staffing, parking) and people’s 



   

  

   

   

 
 

 

lifestyles are not jeopardized. 

Thanks Bill Krawetz 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
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From:  Cannabis Chronicles 
To:  SONOMAAG 
Subject:  Letter of support for hemp 
Date:  Wednesday, November 20, 2019 4:01:48 PM 

EXTERNAL 

Agriculture Commissioner, 

My name is Leanne Nakashima and I am a almost 30 year resident of Sonoma County. 
I have been in the cannabis industry for over a decade and I am begging you to please allow 
our county to grow hemp. Sonoma county has been the hub for our cannabis industry and 
we deserve the chance to grow hemp here as well. 
I sat in on the agriculture department’s meeting regarding hemp, and I am writing to show 
my support. Hemp is an agriculture that we should be grown here in Sonoma county. 

Mahalo, 

Leanne Nakashima 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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From:  Susan Stover 
To:  SONOMAAG; Lynda Hopkins; sonomafogg@aol.com; larry@reedgilliland.com; cameron@mauritsonfarms.com; 

JohnLowryCA@gmail.com; pcook@ch-sc.org; p.davis479@gmail.com 
Subject:  Hemp and the Right to Farm Act 
Date:  Wednesday, November 20, 2019 3:09:09 PM 

EXTERNAL 

Hello Ag Commissioner Linegar, Supervisor Hopkins and others, 

I’m writing today to express concern about a rush to apply the growing of hemp and its by-products to the Right to 
Farm Act. Hemp and cannabis are botanically close relatives, with no obvious differences. If the regulations 
governing the location of cannabis farm sites are to be enforced, the same rules would logically be applied to the 
growing of hemp for all the same reasons: a need for prohibition in residential areas, health concerns, security, and 
odor. 

With many other concerned residents, we support a moratorium on the growing hemp in Sonoma County to be 
continued for more study and our input. As stated above, with no practical difference between the plants, hemp 
should have the setbacks applied as cannabis growing. The draft ordinance to include hemp under the Right to Farm 
Act will wipe out the time and money already spent to regulate the cannabis growing in Sonoma County. 

Lastly the draft ordinance is based on an honor system. How will that ever be enforced?  We are not in favor of 
foxes guarding the hen house. We see far too much of that in government today with poor results for the concern 
residents and the hens. 

Sincerely, 

Susan Stover and Tony Sadoti 
Sebastopol 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 

mailto:sstover@sonic.net
mailto:SONOMAAG@sonoma-county.org
mailto:Lynda.Hopkins@sonoma-county.org
mailto:sonomafogg@aol.com
mailto:larry@reedgilliland.com
mailto:cameron@mauritsonfarms.com
mailto:JohnLowryCA@gmail.com
mailto:pcook@ch-sc.org
mailto:p.davis479@gmail.com


 

  
 

 
 

   
 

 
 

 
   

 
 

  
 

 

 
 

 
  

 
 

 
  

 

 
 

 

 
  

 
    

  

 

  
  

 
 

  
  

 

 

 
 

 

 
 

 
   

 

  
 

 

 

 
  

 
 

 

 
 

 

 

 
  

 
    

  

 

Michelle Johnson 

From: Deborah Eppstein <deppstein@gmail.com> 
Sent: Wednesday, November 20, 2019 2:46 PM 
To: SONOMAAG; Dick Fogg; larry@reedgilliland.com; cameron@mauritsonfarms.com; 

Paula Cook; Pamela Davis 
Cc: JohnLowryCA@gmail.com 
Subject: Hemp Regulations- for Discussion Nov 21 

EXTERNAL 

Dear Planning Commission Members, 

Mr Linegar’s report and recommendations on Hemp cultivation have some good points but missed several critical 
considerations.  There are also 2 major errors in the draft ordinance, section 37-10 that states that if the crop tests over 5% THC, 
it can be removed as unregistered cannabis (state requirement is no more than 0.3% THC) and 37-11 that violates both the state 
Right to Farm law as well as the Sonoma County Right to Farm Ordinance. 

BACKGROUND.  We know from the cannabis experience that volatile terpenes are a huge issue, both for causing 
overpowering odors that prevent neighbors from using their yards, as well causing illness due to respiratory issues which may 
also be exacerbated by ground level ozone production. Contrary to Mr Linegar’s statement, our Right to Farm Law does allow 
hemp to be declared a nuisance if it is a nuisance from the start, and when grown on land other than DA, LIA and LEA, it can 
be declared a nuisance anytime (Oct 2 email). We want to maintain Sonoma County as an attractive place to live, as well as 
respect property rights including peaceful enjoyment of one’s property. This can all be accomplished with appropriate 
regulations, providing economic benefit to farmers and Sonoma County. 

1) ODOR. Page 10, the report states there is no good scientific data on how far odor travels.  This is incorrect: there actually 
ARE good scientific data on how far odor travels by Ortech Consulting, a very experienced odor consulting company (Aug 30 
email). They have a large data base quantitating distance traveled by the odor-causing terpenes and have developed scientific 
programs based on topography, wind, temperature, size of planting, to determine that the odor travels over 3000 ft.  We 
presented these data in August to Permit Sonoma, who expressed interest but have not yet followed up. Residents in Sonoma 
County have confirmed overpowering odor at 700 ft, which is less at 1000 ft, but down wind is still strong even at 3000 ft.  This 
cannot be ignored. 

2) OZONE:  There are recent scientific data from Colorado showing that terpenes combine with pollutants in the air (from 
vehicle exhaust, etc) to form high levels of GROUND-LEVEL OZONE (Oct 8 email).  This is very damaging to health, causing 
lung, throat and eye irritation, aggravation of asthma and cardiovascular problems, many of the symptoms experienced by 
residents living between 300-700 ft from cannabis cultivation sites.  Thus it's not just unpleasant odor that is of concern, it's real 
health issues. 

https://science.sciencemag.org/content/363/6425/329.summary 
https://www.sciencefriday.com/segments/cannabis-air-pollution/ 
http://northamericancannabissummit.org/wp-content/uploads/2019/03/D4-
113_URSOslides.pdf 

3) RIGHT TO FARM.  Both the Sonoma County (ORD 5203) and the State (§ 3482.5) Right to Farm Laws allow for an ag 
operation to be declared a nuisance if it were a nuisance from the start.  The mention on page 10 listing the disclosure 
acknowledging the right to farm laws incorrectly omits that statement, but the references to the underlying local and state laws 
prevail.  Also, this only applies to operations on Ag land (LIA, DA, LEA), and thus hemp cultivation in AR or RRD would not 
even have the restriction that it needed to be a nuisance from the start. 
There are many RR and AR parcels located next to or even surrounded by DA, and many RRD parcels that are only a few 
acres. Thus the setbacks should apply to all homes for all cultivation sites, not just for cultivation in AR. A home located in 
AR, RR or RRD that is adjacent to hemp cultivation should require the same protection. 

1 
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4. IMPAIRED WATER ZONES AND HIGH FIRE RISK AREAS:  Hemp is a water intensive crop (identical to cannabis, 
and much higher than vineyards).  We have 5 impaired watersheds and water scarcity in water zones 3 and 4.  Areas of high fire 
risk are already problematic for fire fighters, especially those served by subpar and dead-end roads not meeting standards of 
'safe concurrent civilian evacuation and fire engine access, and unobstructed traffic circulation’.  No new commercial activity 
should be allowed in such areas. 

PROPOSAL 
For all of the above reasons, we urge you to: 

1) Only allow hemp cultivation in DA, LEA and LIA.  RR and AR are primarily residential and RRD is to be maintained for tis 
resources. 

2) Require 1000 ft min setbacks for all hemp cultivation in any zone from all property lines of residences and sensitive areas in 
all zones. This is a compromise as 2000 ft would be better able to reduce impacts on neighbors. 
For DA, LEA, and LIA, no setbacks are required if the parcel is only adjacent to Ag land with no residences. 
Sensitive areas include all schools, child/day care and youth centers, parks, drug/alcohol treatment facilities. 

2) Don’t allow hemp cultivation or drying in any impaired watershed, in water zones 3 or 4 or in high fire risk areas. Don't 
allow any tree removal, grading or new well drilling. 

3) Don’t allow hemp cultivation on dead-end or one-lane roads per the State Fire Ordinance as these do not provide 'safe 
concurrent civilian evacuation and fire engine access, and unobstructed traffic circulation’.  Exemption is allow if the road only 
serves Ag operations, and there are no structures or residences served by the road. 

CORRECTION TO 37-10: should mirror the Food and Agricultural Code Div 24, Sec 8106 with 0.3% cutoff for THC 
levels.  Mr Linegar said the 5% THC cutoff was intended so as to not unduly penalize growers for samples taken more than 30 
days prior to harvest and that the 0.3% applied to samples taken within 30 days fo harvest, but that does not seem logical.  The 
state regs have an upper limit of 0.3% THC to be deemed industrial hemp and this is also in our cannabis ordinance.  Perhaps I 
missed where this was dealt with in the ordinance? 

 CORRECTION NEEDED TO 37-11 TO AGREE WITH RIGHT TO FARM ORD 5203: “Odor from a registered 
industrial hemp cultivation site on DA, LIA or LEA zoned land cannot be considered a nuisance under the Right to Farm 
Ordinance 5203 if it was not a nuisance from the start, and if the industrial hemp cultivation site is operated in accordance with 
this chapter, required and recommended best management practices, and state industrial hemp laws.  Industrial hemp cultivation 
on any other land can be considered a nuisance at any time. 

We cannot make ordinances that violate State Law or other county ordinances. 

Thank you for your consideration and I look forward to the discussion tomorrow. 

Sincerely, 
Deborah Eppstein 

1980 Cougar Lane 
Santa Rosa, CA  95409 
801-556-5004 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
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SONOMA COUNTY FARM BUREAU 
Affiliated with California Farm Bureau Federation and American Farm Bureau Federation 

November 20, 2019 

Planning Commission 
2550 Ventura Avenue 
Hearing Room 
Santa Rosa, CA 95403 

RE: Chapter 26 Amendment – Industrial Hemp Ordinance 

Dear Planning Commission, 

Sonoma County Farm Bureau, a general farm organization representing nearly 2,000 family 
farmers, ranchers, rural landowners and agricultural businesses in Sonoma County works to 
promote and protect policies that provide for a prosperous local economy while preserving 
natural resources and a longstanding county agricultural heritage. 

An item on your agenda at your November 21st meeting that is of concern to our organization is 
agenda item #1 regarding the Chapter 26 Amendment - Industrial Hemp Ordinance in Sonoma 
County. Our board of directors feels strongly that this item should be approved and many of 
them would be in attendance to voice this in person, however, on November 21st they are all 
required to attend a training event with the California Farm Bureau Federation and will not be 
able to attend. 

Sonoma County Farm Bureau supports the proposed amendments from the Sonoma County 
Agriculture Commissioner to the Industrial Hemp Ordinance. Hemp is an agricultural crop, 
unlike cannabis, and there should be no restrictions put on cultivation of any approved ag crop. 
Sonoma County continues to support agriculture, its iconic and economically viable industry 
through a Right to Farm ordinance and we ask that you respect that forward-thinking policy. 

As you know, the 2018 federal Farm Bill included legislation that allows for hemp cultivation in 
the United States. Hemp is not marijuana. Fiber and oilseed from hemp will have a significant 
impact on our nation’s economy and will allow for an abundant resource for paper and fiber 
products that will alleviate our constant demand on slow-renewable natural resources. The oil 
is used in many products for pain relief, heart health, brain health and skin care. 

3589 Westwind Blvd., Santa Rosa, CA 95403  Phone (707) 544-5575  Fax (707) 544-7452  www.sonomafb.org 

www.sonomafb.org


           
         

           
          

 
 

     
 
 

 
 
 
 
 

 
   

 
 

     
       
    

 

           
         

           
          

    

 

 
   

 
     
       
    

More specifically to our local farmers, hemp cultivation may be what keeps some of our 
longtime food-producing farmers in business. The ability for our members to support lower-
priced commodity crops such as vegetables and milk with income derived from an added crop 
such as hemp that has a higher rate of return could be the catalyst needed to keep our farmers 
farming. 

Thank you for your consideration. 

Sincerely, 

Jeff Carlton 
President, Sonoma County Farm Bureau 

CC: 
Sonoma County Board of Supervisors 
Sonoma County Farm Bureau Board of Directors 
Sonoma County Agriculture Commissioner 



 
 

   
        
             

             
                 

         
         

 
 

 
                               

 
                                    

                                  
                             

 
                                   
                                 

           
 

                                   
                                        
                           

 
                                       
                             
 

 
 

 
   

   
 

     
   

 
 
 
 

                   

 

  
  

  
  

 
    

       
       

         
     

     

 

                

                  
                 

               

                  
                 

      

                  
                    
              

                    
               

 

 

  
  

   
  

          

 

Tony Linegar 

From: SONOMAAG 
Sent: Wednesday, November 20, 2019 1:06 PM 
To: Tony Linegar; Andrew Smith 
Subject: FW: Issues regarding hemp ordinance 

‐‐‐‐‐Original Message‐‐‐‐‐
From: Chris Stover <trilby@att.net> 
Sent: Wednesday, November 20, 2019 8:47 AM 
To: SONOMAAG <SONOMAAG@sonoma‐county.org>; Lynda Hopkins <Lynda.Hopkins@sonoma‐county.org>; Paula 
Cook <pcook@ch‐sc.org>; Dick Fogg <sonomafogg@aol.com>; John Lowry <JohnLowryCA@gmail.com>; Cameron 
Mauritson <cameron@mauritsonfarms.com>; Larry Reed <larry@reedgilliland.com> 
Subject: Issues regarding hemp ordinance 

EXTERNAL 

We are writing out of concern regarding the hemp ordinance being drafted by Sonoma County officials. 

Hemp needs to be regulated in the same way as cannabis. The cannabis ordinance in Sonoma County established 
important critical setbacks from residential areas, schools, and parks. These same setbacks are essential to insure the 
safety, freedom from excessive odor, and quality of life that citizens expect from the County. 

Hemp, like cannabis, should be prohibited in or near all residential‐zoned areas in terms of commercial grow operations. 
County residents have voiced continual strong opposition to proximity to residential areas and this should not be 
undermined by a right‐to‐farm policy extension. 

The County currently does not have the enforcement resources to determine whether cannabis or hemp is being grown. 
This completely guts any efforts to have a responsible cannabis regulation policy. The honor system will not work at all 
and merely be a mechanism to allow cannabis operations to be called hemp operations. 

Please extend the moratorium on the growing of hemp in Sonoma County to April 2021 so that adequate time to 
evaluate policies, citizen input, environmental impact, public safety risks, and enforcement capabilities can be fully 
reviewed. 

Sincerely, 

Chris Stover 
Lorraine Bazan 

1357 Ferguson Road 
Sebastopol, CA 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
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Tony Linegar 

From: SONOMAAG 
Sent: Wednesday, November 20, 2019 7:46 AM 
To: Tony Linegar; Andrew Smith 
Subject: FW: Letter to support hemp 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: nicolew707@yahoo.com 
Sent: Wednesday, November 20, 2019 7:07 AM 
To: SONOMAAG 
Subject: Letter to support hemp 

EXTERNAL 

To whom it may concern:  
My name is Nicole Williams . I have been a sonoma county resident for 38 years. I have actively participated in 
cannabis cultivation for the last two decades here. As we have watched legal cannabis fail to thrive here in 
Sonoma county through many hurdles and setbacks at the city and county level it is my hope that we find a 
better path for hemp cultivators. This is my letter of support for hemp cultivation here in Sonoma county. Thank 
you for your time.  
Nicole WilliamsSent from Yahoo Mail for iPhone 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: SONOMAAG 
Sent: Wednesday, November 20, 2019 7:46 AM 
To: Tony Linegar; Andrew Smith 
Subject: FW: Hemp Proposed Zoning 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: Lindsay Goldenberg 
Sent: Tuesday, November 19, 2019 11:07 PM 
To: SONOMAAG 
Subject: Hemp Proposed Zoning 

EXTERNAL 

To Tony Linegar and Board of Supervisors, 

On behalf of SOG Boutique Farm in Healdsburg, I am writing in support of Hemp in Sonoma County. We feel 
the success of Hemp gives farmers a new crop opportunity. We started growing high CBD plants during 
Proposition 215. One of the owners of our land, Susan Buck was diagnosed with stage 4 cancer. We grew 
ACDC which is known for its high CBD, low THC medical properties. She used this medicine throughout her 
treatment which helped a great deal. We have seen high demands for this product. Especially now with such 
low quality hemp on the markets. We think hemp is an important and profitable commodity. We believe hemp 
cultivation could save small farmers who are going out of business under Proposition 64. There is also plenty of 
room in the market for new farmers. We hope you consider how popular CBD is all over the nation and see that 
Sonoma County needs to be a forefront of this and not get left behind.  
We are known for quality in the cannabis market and can be known for high quality medicinal CBD too! 

Thank You for your time and consideration, 

Lindsay Goldenberg 
Co-founder and Horticulturist for SOG Boutique LLC. 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: Arielle Wright 
Sent: Tuesday, November 19, 2019 12:56 PM 
To: Andrew Smith; Tony Linegar 
Subject: FW: hemp cultivation proposal 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

Arielle Wright 
Planning Secretary 
County of Sonoma 
2550 Ventura Avenue, Santa Rosa, CA 95403 
Direct: 707‐565‐1947 | 
Office: 707‐565‐1900 | Fax: 707‐565‐1103 
www.PermitSonoma.org 

OFFICE HOURS: Permit Sonoma’s public lobby is open Monday through Friday from 8:00 AM to 4:00 PM, except Wednesdays, open from 10:30 AM 
to 4:00 PM. 

From: Pamela Davis 
Sent: Tuesday, November 19, 2019 12:50 PM 
To: Arielle Wright 
Subject: Fwd: hemp cultivation proposal 

EXTERNAL 

----- Original message ----- 
From: Grace Barresi <gmbarresi@gmail.com> 
To: Pamela Davis <p.davis479@gmail.com> 
Cc: Robert Guthrie <robert.guthrie@gmail.com>, district5 <district5@sonoma-county.org> 
Subject: hemp cultivation proposal 
Date: Tuesday, November 19, 2019 12:02 PM 

Dear Pam. 

Robert and I hope you are well and want to thank you again for visiting our home in March. We have had the 
opportunity to review the proposed hemp ordinance and staff's recommendations.  

1 
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We agree with staff's recommendations to prohibit industrial hemp cultivation in RR zones but the 
recommendation to not have any setbacks for DA zoned properties would create real challenges for residents 
living adjacent to hemp farms due to the pungent odor.  

One of the choices that you and your colleagues will decide is whether to allow DA zoned properties the right to 
follow Best Management Practices without any setbacks or allow cultivation with local registration with 
recommended BMPs and mandatory setbacks. 

Please consider the mandatory setback choice with a minimum of 600 feet which is also the recommendation 
for AR zoned properties.  

The current hemp proposal does not consider adjacency of DA zoned parcels to RR zoned parcels. I remember 
you stating during a BOS meeting last year that the county long ago must have taken a yellow marker to come 
up with the zoning because it varies so much. My neighborhood is a perfect example of this where DA and 
RR/AR zoned properties are interspersed. This area of Sebastopol used to have large apple orchards as the 
agricultural crop. 

Adjacency must be taken into consideration in the proposed hemp ordinance and setbacks must be considered 
for all zones where there are neighboring properties close by. 

Below is a map of our neighborhood that provides more color on the situation.  

I hope you can raise this issue during the hearing. Neither Robert nor I are able to attend the hearing to voice 
our concerns. You've seen first-hand the impacts of the current cannabis ordinance on neighboring properties. 
Without proper language in the hemp ordinance, we fear there will be no recourse.  

Thank you for your attention into this important matter.  

Sincerely, 

Grace and Robert Guthrie 
1087 Anita Lane 
Sebastopol 
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Tony Linegar 

From: Nancy and Brantly Richardson <nrchrdsn@sonic.net> 
Sent: Tuesday, November 19, 2019 10:56 PM 
To: SONOMAAG; Tony Linegar; Bruce Goldstein; Sita Kuteira 
Cc: larry@reedgilliland.com; pcook@ch-sc.org; cameron@mauritsonfarms.com; 

johnlowryCA@gmail.com; 'Pamela Davis'; sonomafogg@aol.com 
Subject: PUBLIC COMMENT FOR THE PROPOSED HEMP ORDINANCE HEARING  11/21/19 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

EXTERNAL 

Please add to the Proposed Hemp Ordinance file for Planning Commission meeting on 
November 21, 2019 

May it be entered into the public record that the public noticing of the Planning Commission 
meeting to be held on November 21, 2019 has been highly irregular. A Legal Notice was 
published in the Sunday edition of the Press Democrat on November 10, 2019 on page A 8. It 
referenced a link to the additional material and project documents but these referenced 
documents were not posted on that WEB site until two days later on November 12, 2019. 
The most important document, the Staff Report, was not considered to be additional 
material and/or project documents because it was not included. On November 14, 2019 an 
email was sent to interested parties announcing a meeting of a Planning Commission to be 
held on November 21, 2019. The email contained a link directing interested parties to the 
Planning Commission WEB site. Only the Agenda was posted at the WEB site. No additional 
material or project documents were posted. It was until the following day, November 15, 
2019, that the Staff Report was finally posted on the Web site. The Staff Report is 64 pages 
long and contains all the options the Ag Commissioner will present to the Planning 
Commissioners for their deliberation as well as the options recommended. The public had 
only four weekdays to read, study, analyze and comment on the complicated and lengthy 
Staff Report. Moreover, it was difficult for the public to find the Staff Report. A previously 
announced study session scheduled for October 31, 2019 was cancelled. 

The process does not exhibit transparency in government or encourage public participation. 

Nancy Richardson 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
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Tony Linegar 

From: RICHARD BAKER <rmb-crb@comcast.net> 
Sent: Tuesday, November 19, 2019 4:02 PM 
To: Arielle Wright; SONOMAAG; p.davis479@gmail.com; larry@reedgilliland.com; 

cameron@mauritsonfarms.com; pcook@ch-sc.org; Tony Linegar; Andrew Smith 
Cc: Susan Gorin; David Rabbitt; district4; linda.hopkins@sonoma-county.org; Shirlee Zane; 

Tennis Wick; John Mack; Amy Lyle 
Subject: Draft Hemp Ordinance-Planning Commission Meeting 
Attachments: Hemp Planning Comm.pdf 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

EXTERNAL 

Please see the attached letter regarding public comment of the draft ordinances for industrial hemp. 
Thank you for the opportunity to comment. 

Richard and Carol Baker 
Santa Rosa, CA  

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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November 19, 2019 

Planning Commissioners: 

Thank you for the opportunity to comment on Sonoma County’s proposed industrial 
hemp ordinances. 

We respectfully request that our comments be included for the Planning 
Commissioners’ deliberations regarding the future of hemp cultivation in Sonoma 
County. While we understand that some of the comments maybe outside of the 
Planning Commissioners’ jurisdiction, we include them here to give some context 
toward looking at the proposed industrial hemp ordinances from a more holistic 
perspective. 

1. We do not support hemp cultivation in the five impaired watersheds regardless of the 
zoning. These watersheds are, for the most part, located marginal groundwater 
and/or low or highly variable water yield areas (zones 3 and 4, PRMD December 
2016).  (Please note that these are also areas of very high or high fire danger).  The 
BMPs for water that are recommended by the Ag Commissioner appear wholly 
inadequate to address the critical water and endangered fisheries issues facing 
these impaired watersheds. In the staff analysis, the County admits that using the 
recommended BMPs do not allow for site specific conditions. 

2. We do not support hemp cultivation in any areas of very high and/or high fire risk 
regardless of zoning, particularly if it involves the addition of new electrical power 
lines, increasing electricity loads on already provided lines or encroaching in areas 
that have fuel loading issues. 

3. We neither support nor oppose hemp cultivation in the agricultural zones, LIA, LEA, 
DA, except for the cases cited in #1 and #2 above.  Should those areas be approved 
we recommend a parcel size of 10+ acres in size and setbacks of 1,000-feet from 
the property line of sensitive areas (including but not limited to parks, schools, pre-
schools, neighboring residences, day care facilities, adult care facilities).  

4. We do not support cultivation in residential zones (RR and AR) which are both 
designated as primarily residential in the General Plan or in RRD which is to be 
preserved for its resources. 

5. Given the upcoming implementation of the Sustainable Groundwater Management 
Act, it is unclear how the County through this ordinance and BMPs will be 
accounting for the impact of water use for industrial hemp that might otherwise flow 
into/impact a SGMA basin (for the SGMA water budget), particularly since each 
hemp plant can use, on average, up to 6 gallons of water per day (CDFW July 
2018). 

6. We are unclear as to the County’s assertion of CEQA exemption under CEQA 
20198Guideline Sections 15307 and 15308.  The ordinance and the recommended 
BMPs do not appear robust enough to assert protection of natural resources and the 



 
 

  
 

 

 

 

 

 

 

 

  

 

 

 

 

environment, particularly in the five impaired watersheds, scarce water resources 
and endangered species habitats.  Natural resource and environmental protection 
goes beyond restricting grading and tree removal, setbacks and pollen management 
as cited in the County’s Environmental Determination. 

7. The County states in the Environmental Determination that “it is further exempt 
under CEQA Guidelines Section 15061(b)(3) because it can be seen with certainty 
that the project will not have no significant impact on the environment.” However, 
the County does not provide any evidence of what can be “seen with certainty”.  

Pursuant to Public Resources Code Section 21083(b), a a project may have a 
“significant effect on the environment” if one or more of the following conditions exist: 

(1) A proposed project has the potential to degrade the quality of the 
environment, curtail the range of the environment, or to achieve short-term, to the 
disadvantage of long-term, environmental goals. 

(2) The possible effects of a project are individually limited but cumulatively 
considerable. As used in this paragraph, “cumulatively considerable” means that 
the incremental effects of an individual project are considerable when viewed in 
connection with the effects of past projects, the effects of other current projects, 
and the effects of probable future projects. 

(3) The environmental effects of a project will cause substantial adverse effects 
on human beings, either directly or indirectly. 

As no information, scientific or otherwise, has been provided by the County for these 
proposed ordinances, it is unclear how the County has determined that its proposed 
ordinances, as implemented with its BMPs, will have no significant impact on the 
environment, as defined in the above PRC—particularly since the BMPs are only 
recommendations.  No scientific support (scientific citations) is provided as to the 
efficacy of the BMPs as it relates to protection of the natural resources and the 
environment.  

8. The County’s ordinance and BMPs do not indicate how it might address potential 
issues related to historic, archeological or Native American cultural resources.  The 
County’s proposal does not indicate if it is subject to, or exempt from, the AB 52 or 
SB 18 tribal consultation process or if they have reached out to the Sonoma County 
tribal community for comment. 

9. The County indicates “the proposed ordinance primarily establishes a registration for 
industrial hemp for the purpose of ensuring effective oversight and enforcement of 
industrial hemp cultivation given its similarity to cannabis.” 

The enforcement provisions outlined in the ordinance do not appear as robust and 
detailed enough to ensure sound oversight and enforcement, particularly from a 
public trust perspective. Such vagueness and lack of certainty can lead to evolving 



  

 

  
  
 

 

 
 

 

  
 

 

 
 

 
 

 

 

	

 

 

  
  
 

 

 
 

 

  

 
 

 

policies and procedures when attempting to enforce any such an ordinance…similar 
to what appears to be happening on the County’s enforcement and abatement 
efforts for cannabis growing. All of this erodes the public’s trust towards the County 
and its processes. 

Examples from the County’s cannabis enforcement includes: 

1) Not tracking/reconciling local permit with State license (for both ministerial 
and discretionary); 

2) Allowing permitted growers to grow without an appropriate State license; 
3) Not submitting a copy of one’s State license to the County; 
4) Current tracking system available to the public does not provide an adequate 

level of information to the public; unclear how County staff track cannabis or 
will track industrial hemp; 

5) Wide latitude given to County during abatement hearings thus giving the 
appearance of changing/evolving enforcement policies; abatement decisions 
differ greatly from written ordinance or expected enforcement; 

6) During abatement resolution, allowing permitted grower to grow and collect 
revenues without an appropriate State license; 

7) Lack of written operating procedures or decision flowchart (unclear to public 
as to who is responsible/accountable for which policies); 

8) Lack of public input/consideration in the abatement process 

10.While it may go without saying, the proposed ordinances lack a statement 
requiring the registrant to abide by all other applicable local, state and federal 
laws. 

11.State regulations (Section 81004) provides a registration process for seed 
cultivators. As such a program does not appear in the County’s ordinance, we 
assume that there will be no such seed cultivation registration program. 

Regards, 
Richard and Carol Baker 
Santa Rosa, CA (Mark West Watershed) 



        
             

    
               

 

 

 
 

 

 

 
 
 

 

  
  

  
  

  
  

  

    
       

  
        

 

 

 

Tony Linegar 

From: SONOMAAG 
Sent: Wednesday, November 20, 2019 7:50 AM 
To: Tony Linegar; Andrew Smith 
Subject: FW: support for hemp program in Sonoma County 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: New Family Farm 
Sent: Tuesday, November 19, 2019 2:09 PM 
To: SONOMAAG 
Subject: support for hemp program in Sonoma County 

EXTERNAL 

To whom it may concern:  

I am writing to express my support for hemp cultivation in Sonoma County. As an organic vegetable producer 
of 11 years, a champion of Sonoma County Agriculture, and a citizen of the county for almost 30 years, I 
believe hemp has a lot to offer us. 
Farming is a difficult endeavor. We need to give our agricultural community every opportunity make a 
sustainable living in this county. Hemp is just another crop, so lets give our farmers the opportunity to try and 
make it work for themselves. 

Sincerely, 

Adam Davidoff 
co-owner, New Family Farm 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: Jennifer Terwilliger <jt@terwilliger.cc> 
Sent: Tuesday, November 19, 2019 1:06 PM 
To: Tony Linegar 
Subject: I Support Hemp Cultivation in Sonoma County 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

EXTERNAL 

To Whom It May Concern,  

I support the cultivation of Hemp in Sonoma County for the positive impact it has on the environment and 
because of the many economic opportunities it provides for the small Sonoma farmer. Here is a link to a clear 
and concise article on the reasons to support Hemp farming in our area going forward: 
https://evohemp.com/blogs/hempweek/10-economic-benefits-of-hemp-farming. Education is the basis for better 
understanding and better decision making. 

Thank you. 

Jennifer Terwilliger 
707-494-1007 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: SONOMAAG 
Sent: Tuesday, November 19, 2019 7:26 AM 
To: Tony Linegar; Andrew Smith 
Subject: FW: Hemp Ordinance 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: MERCY SIDBURY 
Sent: Monday, November 18, 2019 10:51 PM 
Cc: SONOMAAG ; Lynda Hopkins ; sonomafogg@aol.com; larry@reedgilliland.com; cameron@mauritsonfarms.com; 
JohnLowryCA@gmail.com; pcook@ch‐sc.org; ransome@sonic.net 
Subject: Hemp Ordinance 

EXTERNAL 

Mercy Sidbury 

4998 Vine Hill Road 

Sebastopol, CA 95472 
November 18, 2019 

To Sonoma County Supervisors:  

I am a 20-year resident of Sonoma County and am writing to express my concern about the 
regulations being considered for growth of hemp in Sonoma County.  

The same setbacks from parks, schools and residences that are applied to Cannabis should be 
applied to hemp, as the odor produced by each, which one of the main reasons for the setback, is 
equally strong, and from my point of view, noxious. 

The two plants cannot be distinguished from one another without chemical analysis. My concern lies 
specifically in the likelihood that if there are two different regulatory standards accepted regarding 
hemp and Cannabis, it will end up by undermining the more stringent Cannabis guidelines which 
have been refined, and paid for dearly by years of time and effort of County employees and residents. 
Other California counties have enacted setbacks for hemp, presumably to be cautious about 
introducing a new crop that not only has odors but also can be used to disguise cannabis crops as 
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happened in Bakersfield, CA. Unregulated hemp could make our hard-won Cannabis Ordinance a 
moot point. 

Not only is the current hemp ordinance exempt from environmental analysis under the California 
Environmental Quality Act (CEQA), it is based on the honor system of self-reporting. This a new crop 
and a new law and it absolutely should be subject to CEQA. As written, there currently will be no 
public hearings or review for any hemp project in Sonoma County. On these three points alone, the 
draft ordinance should be reviewed and improved.  

There is also the question of optics and how it appears that this hearing is being hastened through 
during a period of the year when the holiday season makes civic engagement less likely. The 
regulations should be given a reasonable review period, to allow for more study and significant pubic 
input, giving time for the creation of multiple drafts of this ordinance to be proposed and refined. A 
similar process happened, and is still happening, with the Cannabis Ordinance.  

The similarities between hemp and Cannabis demand that they be addressed similarly in regulatory 
terms. I am suggesting that all hemp that is grown in Sonoma County be subject to the same carefully 
developed regulatory guidelines that we so sensibly hashed out and codified in the Cannabis 
Ordinance. This is worth doing right the first time.  

Thank you, 

Mercy Sidbury 

Sebastopol Resident 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: SONOMAAG 
Sent: Tuesday, November 19, 2019 7:27 AM 
To: Tony Linegar; Andrew Smith 
Subject: FW: Is it hemp?cannabis/? do we have any rights to our health in our own county 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: Beth Buchanan 
Sent: Monday, November 18, 2019 8:51 PM 
To: SONOMAAG 
Cc: Lynda Hopkins 
Subject: Is it hemp?cannabis/? do we have any rights to our health in our own county 

EXTERNAL 

We already have grapes effecting our health with pesticides. Lets move cautiously. 

 Our West County Trail and the two schools in Graton would not have any setbacks to hemp crops. This 
is bad land use policy. 

 Hemp should be prohibited in all residential zoning and be subject to the same setbacks as 
cannabis, as the cannabis setbacks were based mostly on the biggest drawback, which is 
odor. 

 This draft ordinance will destroy efforts to regulate cannabis and eviscerate the Cannabis Ordinance, 
which has taken years to fine tune, wasting thousands of hours of County time and untold amounts of 
public money. 

 Other California counties have enacted setbacks for hemp, presumably to be cautious about introducing 
a new crop that not only has odors but also can be used to disguise cannabis crops. Unregulated hemp 
could make our Cannabis Ordinance a moot point. 

 According to Sonoma County, the hemp ordinance is exempt from environmental analysis under the 
California Environmental Quality Act (CEQA). This a a new crop and a new law and absolutely 
should be subject to CEQA. There will be no public hearings or review for any hemp project in 
Sonoma County. 

 The draft ordinance is based on the honor system. It will be the responsibility of the grower to report 
which crop is being grown. This system does not work and it is too dangerous in this instance to rely 
on self-reporting. The cannabis industry has expressed their widespread support for this draft hemp 
ordinance. 
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 The moratorium on the growing of hemp in Sonoma County, proposed to end in April, 2020, should be 
continued one year to allow for more study and citizen input. The rush to establish hemp as a crop in 
Sonoma County will backfire without the time and effort to draft a thorough ordinance that takes into 
consideration neighborhood concerns and adequate setbacks. Hemp and cannabis should have the 
exact same setbacks, since there is no practical way to tell them apart. 

 A recent news story told of 459 acres in Bakersfield that were reported as industrial hemp but were 
actually cannabis. https://www.bakersfield.com/news/kcso-hemp-fields-in-arvin-determined-to-be-
billion-worth/article_1a2cb128-fc43-11e9-b235-f71d5415b7e0.html 

 The scheduling of the Board of Supervisors hearing on this ordinance should be moved to January, 
2020, not during the holiday season when people are busy and not available to make comment or 
attend a public hearing. 

Beth Buchanan, LMFT 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: Jennifer Klein 
Sent: Tuesday, November 19, 2019 7:26 AM 
To: Sita Kuteira 
Cc: Tony Linegar; Milan Nevajda 
Subject: FW: Industrial Hemp comments for 11/21/19 meeting 
Attachments: IndustrialHemp11-18-19.pdf; NOAA Cannabis letter.pdf 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

FYI 

From: Kimberly Burr 
Sent: Monday, November 18, 2019 8:19 PM 
To: pcook@ch‐sc.org; JohnLowryCA@gmail.com; larry@reedgilliland.com; cameron@mauritsonfarms.com; Pammie 
Davis ; sonomafogg@aol.com; Arielle Wright ; Jennifer Klein 
Cc: Bob Coey ‐ NOAA Federal ; Matt@Waterboards St.John ; Eric.Larson@wildlife.ca.gov 
Subject: Fwd: Industrial Hemp comments for 11/21/19 meeting 

EXTERNAL 

Dear Chair Cook, Planning Commissioners, and Staff:  

Please see attached letter of comment and NOAA letter attached on the proposed amendments to 
the County code related to Industrial Hemp. 

If you have any trouble opening the attachments, please let me know as soon as possible. 

Sincerely, Kimberly 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 

“Balance - When we are urged to weigh the environmental 
impacts against the interests of developers, consider 
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this...."We've lost nearly two-thirds of the world's wildlife since the 
first Earth Day 48 years ago." 
—The Nature Conservancy 
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KIMBERLY BURR 

Attorney at Law 

Post Office Box 1246 Forestville CA 95436 

(707) 887-7433 

November 18, 2019 

Paula Cook, Chair 

Sonoma County Planning Commission 

2550 Ventura Avenue 

Santa Rosa, CA. 95403 

Re: Proposed Ordinance that Amends Chapters 26 and 37 of the County Code as it relates to Cannabis 
sativa L., November 21, 2019 

Dear Planning Commission and Staff: 

Thank you for your important efforts to protect our watersheds, sensitive species, home owners, and 
our important public process.  It is in that spirit that I submit the following comments.  Please make 
these comments a part of the administrative record for this project. 

Preparation of an Ordinance is a Project under the California Environmental 
Quality Act (CEQA) 

Activities that may have the potential to cause direct or indirect potentially significant impacts on the 
environment are projects. A project may nevertheless be exempt from CEQA on several grounds. The 
preparation of this ordinance, however is not exempt.  (Union of Medical Marijuana Patients, Inc.  v. 
City of San Diego, California Supreme Court - August 2019.). 

For example, objectively there is no certainty that the new ordinance will have little effect on the 
environment CEQA Guidelines 15061(b)(3). 

While considering a moratorium on the cultivation of industrial hemp the County rightly determined an 
Ordinance was necessary. – The County stated that such a moratorium was necessary: 

“(r) To protect its residents and businesses from the potential negative effects of the commercial 
cultivation of industrial hemp, the County of Sonoma needs time to study and determine how best to 
regulate the cultivation of industrial hemp and if it does choose to regulate, consider appropriate 
zoning districts and regulatory standards.” 

The declaration that the preparation of the Industrial Hemp ordinance itself is exempt was made in the 
absence of consideration of the potential impacts of the activities it will permit, in which locations, in 
which watersheds, and in which communities. 

In addition, authorizing an activity that poses the same impacts as cannabis, (which the county 
determined to pose potentially significant environmental impacts), exempt on the grounds provided 
does not fulfill the spirit and intent of exemptions available and related to  protection of natural 
resources CEQA Guidelines 15307 and 15308. 



 
         

       

  

    

  

  
               

 

  
 

 
  

          

  

 

 

              

   

For the reasons stated herein, the County must conduct a discretionary review process in order that it 
fully understands the potential impacts of the Industrial Hemp ordinance on the environment, and this 
review must be based on scientific analysis, public input, and consideration of alternatives to name 
just a few important components such a review would afford. Failure to conduct such a thorough 
review will thrust upon the County resources and its people a confusing and harmful activity without 
consideration of the potential impacts and feasible mitigation measures. 

The current draft amendments of Chapter 26 and 37 of County Code to allow expansion of industrial 
hemp into Sonoma County will potentially put the health and safety of Sonoma County citizens and the 
environment at risk. 

Potential Environmental Impacts 

The California Supreme Court has ruled that creation of regulations by governmental bodies which 
involve where (and how) certain activities may take place which may have a reasonably foreseeable 
impact on the environment are subject to CEQA analysis. The Sonoma County Hemp Regulation does 
just this. 

The Sonoma County Hemp Ordinance approval fits the definition of a project, and as explained above 
and thus requires environmental review of the potential impacts related to the ordinance. 
State CEQA Guidelines define a project under CEQA as “the whole of the action” that may result either 
directly or indirectly in physical changes to the environment. 

Commercial hemp production is a new process in Sonoma County.  Hemp has not been grown 
historically in Sonoma County and has not been part of any current or historical Crop Reports by the 
Agricultural Commissioner. Hemp production and processes have been federally illegal since 1970. 
Therefore, hemp production is not an existing condition under CEQA. The Staff Report prepared for 
the November 21, 2019 Planning Commission hearing (Staff Report) states on page 15 that “industrial 
hemp only recently became an agricultural crop”.  Hemp cultivation is currently banned in Sonoma 
County and many other Counties throughout the State and across the Country. Authorizing hemp to be 
grown commercially in the County is a relaxation of existing and historical conditions and does create a 
reasonably foreseeable impact on the environment especially in areas zoned for resource protection. 

Because the regulation does not require environmental analysis of each individual hemp project’s 
impacts in areas of critical habitat for listed species, failure to analyze impacts created by the 
regulation itself abdicates the County’s legal responsibility to protect public trust resources. The State 
Supreme court has found that Counties do have responsibility to protect public trust resources and 
cannot abdicate that duty by relying on the Sustainable Groundwater Management Act. (Environmental 
Law Foundation v. California State Water Resources Control Board). 

Hemp is Not “A crop like any other agricultural crop.” 

With respect to the environmental impacts of industrial hemp cultivation and cannabis cultivation, the 
activities are the same and pose the same potential environmental threats. 

The hemp plant is identical in every way to federally illegal and highly regulated (THC) cannabis. In 
fact, The Staff Report admits the similarity to cannabis and further states (on page 4) that hemp 
cultivation presents “unique incompatibility issues”.  Hemp flowers can only be distinguished from 
regulated (THC) cannabis by laboratory testing. The plant looks identical, smells identical and will 
attract the same criminal element as (THC) cannabis. 

Hemp fields have the potential to allow for unregulated black market (THC) cannabis to be grown 
”hiding in plain sight”, expanding (THC) cannabis growing without State and County mandated 
environmental review. 

The high value of the hemp crop will encourage planting in areas where other crops are not 
economically feasible outside of areas used for traditional agriculture. 



 

 

      

      

   

 
  

 

  

             

  

  

       

 

Hemp for human consumption cannot be grown is areas contaminated by pesticides and fertilizers 
commonly used for traditional agriculture. Developing new planting areas may require tree removal 
and habitat destruction. 

State registration is not required for any other crop. The state does not consider it to be “a crop like 
any other crop”. There are no state requirements for growing and testing other crops to determine 
what is being grown and no mechanism for “registration” as required for hemp. 

In summary, hemp is not a crop like any other crop, it is a crop identical to (THC) cannabis.  (THC) 
cannabis is highly regulated due to its impacts on the environment and public health and safety. To 
compare cannabis to tomatoes or lettuce is irresponsible and irrational and turns logic on its head. 

Production of Industrial Hemp Without Protections for Impaired Watersheds Will 
Pose Potentially Significant Environmental Impacts. 
Despite the County’s assertion on page 15 of the Staff Report, “that it can be seen with certainty that 
the project will have no significant effect on the environment”, in fact the opposite is true. The 
regulation permitting commercial cultivation of hemp in areas outside of those zoned for agriculture or 
in areas which are not currently being used for agriculture will have a “reasonably foreseeable impact 
on the environment” thus is subject to CEQA review. 

The Draft Ordinance contains no requirement for analysis of water availability or cumulative impacts of 
water use in the five watersheds already classified as “impaired”. To allow unregulated additional 
water use in these watersheds puts listed species at risk. Mark West Watershed is already in overdraft 
condition in the summer months when hemp farmers would be using the most water. (CEMAR 2015 
attached)  Removing any water in the summer months will cause a “take” of listed species.  Mark West 
Creek and Green Valley Creek are listed as high priority for Salmon and Steelhead recovery yet there is 
no analysis of how the Hemp Ordinance will protect the recovery effort or whether it will exacerbate 
current threatening conditions. 

In a letter to the County concerning Cannabis permitting (the same plant), the National Oceanic and 
Atmospheric Association - Fisheries Division recommends that Permit Sonoma limit future groundwater 
use in the priority watersheds to protect listed species, (see attached letter) yet the Ordinance allows 
expansion of water use. This is a foreseeable environmental impact with potentially significant 
adverse consequences on listed species. 

While we applaud the agricultural commissioner’s recommendation that limits tree removal and grading 
in RRD zoned areas, this requirement alone is not adequate to prevent impacts to resources.  Without 
analysis of potential impacts, this county land use ordinance has the potential to further degrade water 
quality, increase the release of carbon, reduce carbon sequestration, harm protected species, etc. 

The county must prepare an environmental impact report on the impacts of the hemp ordinance in 
these critical watersheds and must require environmental review of individual projects that pose 
foreseeable potentially significant direct or indirect adverse impacts. 

I look forward to further review of the ordinance as it moves forward, and on behalf of all who reside 
here, I encourage you to embrace the principle of informed decision making. 

Sincerely, 

Kimberly Burr 

cc: Bob Coey, National Oceanic and Atmospheric Association - Fisheries Division  

 Eric  Larson,  Department  of  Fish  and  Wildlife  

Matthew St. John, Executive Officer, North Coast Regional Water Quality Control Board 



      
             

                 
   

               
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
  

  
  

  
  

  

   
       

         
  

        

 

 

 

 

 

 

 

 

 

 

Tony Linegar 

From: SONOMAAG 
Sent: Tuesday, November 19, 2019 7:27 AM 
To: Tony Linegar; Andrew Smith 
Subject: FW: Regulations Related to the Growing of Hemp 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: Gary Holm 
Sent: Monday, November 18, 2019 5:49 PM 
To: SONOMAAG ; Lynda Hopkins ; sonomafogg@aol.com; larry@reedgilliland.com; cameron@mauritsonfarms.com; 
JohnLowryCA@gmail.com; pcook@ch‐sc.org 
Subject: Regulations Related to the Growing of Hemp 

EXTERNAL 

Dear Sonoma County Planning Commission Members: 

This is to advise you we are in agreement with the concerns outlined in the following comments 
prepared by the Friends of Graton relative to the growing of hemp as an industrial product: 

• The West County Trail and the two schools in Graton would not have any setbacks to hemp crops. This 
is bad land use policy. 

• Hemp should be prohibited in all residential zoning and be subject to the same setbacks as cannabis, as 
the cannabis setbacks were based mostly on the biggest drawback, which is odor. 

• This draft ordinance will destroy efforts to regulate cannabis and eviscerate the Cannabis Ordinance, 
which has taken years to fine tune, wasting thousands of hours of County time and untold amounts 
of public money. 

• Other California counties have enacted setbacks for hemp, presumably to be cautious about introducing 
a new crop that not only has odors but also can be used to disguise cannabis crops. Unregulated 
hemp could make our Cannabis Ordinance a moot point. 

• According to Sonoma County, the hemp ordinance is exempt from environmental analysis under the 
California Environmental Quality Act (CEQA). This is a new crop and a new law and absolutely 
should be subject to CEQA. There will be no public hearings or review for any hemp project in 
Sonoma County. 

• The draft ordinance is based on the honor system. It will be the responsibility of the grower to report 
which crop is being grown. This system does not work and it is too dangerous in this instance to 
rely on self-reporting. The cannabis industry has expressed their widespread support for this draft 
hemp ordinance. 
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• The moratorium on the growing of hemp in Sonoma County, proposed to end in April 2020, should be 
continued one year to allow for more study and citizen input. The rush to establish hemp as a crop 
in Sonoma County will backfire without the time and effort to draft a thorough ordinance that 
takes into consideration neighborhood concerns and adequate setbacks. Hemp and cannabis 
should have the exact same setbacks, since there is no practical way to tell them apart. 

• A recent news story told of 459 acres in Bakersfield that were reported as industrial hemp but were 
actually cannabis. https://www.bakersfield.com/news/kcso-hemp-fields-in-arvin-determined-to-be-
billion-worth/article_1a2cb128-fc43-11e9-b235-f71d5415b7e0.html 

• The scheduling of the Board of Supervisors hearing on this ordinance should be moved to January, 
2020, not during the holiday season when people are busy and not available to make comment or 
attend a public hearing. 

As Graton area residents we were in support of the changes proposed earlier this year to 
strengthen the County’s Cannabis Ordinance, particularly as it relates to setbacks from County 
parks and residential areas. If hemp is grown in areas adjacent to parks and residential 
neighborhoods we believe it presents the same serious problems as cannabis. 

We urge you to continue for one year the review and public input process. To do so should 
result in a program agreeable to all that works well when implemented and avoids costly future 
reviews, challenges and amendments. 

Sincerely, 

Gary and Karen Holm 

5135 Ross Road 

Sebastopol 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: Arielle Wright 
Sent: Monday, November 18, 2019 1:52 PM 
To: Andrew Smith; Tony Linegar 
Subject: FW: Hemp Cultivation -- Planning Commission Meeting November 21, 2019 
Attachments: GIS Online Service, Map Gallery - Groun...vailability, Sonoma County, California.pdf 

Importance: High 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

Good afternoon Tony and Andrew, 

Per Amy Lyle’s email earlier today, any public comments that I receive for Thursday’s Planning Commission hearing will 
be forwarded to you. This is my first sent to you. I’ve got a few this morning that I will make sure are forwarded to you 
as well. 

Kind regards, 

Arielle Wright 
Planning Secretary 
County of Sonoma 
2550 Ventura Avenue, Santa Rosa, CA 95403 
Direct: 707‐565‐1947 | 
Office: 707‐565‐1900 | Fax: 707‐565‐1103 
www.PermitSonoma.org 

OFFICE HOURS: Permit Sonoma’s public lobby is open Monday through Friday from 8:00 AM to 4:00 PM, except Wednesdays, open from 10:30 AM 
to 4:00 PM. 

From: Joan Conway 
Sent: Monday, November 18, 2019 1:39 PM 
To: greg99pole@gmail.com; Todd.Tamura@gmail.com; arielkelley707@gmail.com; 
komronshahhosseiniSCPC@gmail.com; p.davis479@gmail.com 
Cc: Kyreen Gonzalez ; Arielle Wright 
Subject: Hemp Cultivation ‐‐ Planning Commission Meeting November 21, 2019 
Importance: High 

EXTERNAL 
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To Members of the Planning Commission 

It is our understanding that the Ag Commissioner, Tony Linegar, has asked for input regarding options for the cultivation of hemp in Sonoma County. We 
hope these considerations are already in the Ag Commissioner’s document but if they are not, we respectfully request they be included for the Planning 
Commissioners’ deliberations regarding the future of hemp cultivation in Sonoma County. 

1. We do not support hemp cultivation in the five impaired watersheds regardless of the zoning. (Please note that these are also areas of high fire 
danger). See maps attached. 

2. We do not support hemp cultivation in any areas of high fire risk regardless of zoning, particularly if it involves the addition of new electrical 
power lines. 

3. We neither support nor oppose hemp cultivation in the agricultural zones, LIA, LEA, DA. Should those areas be approved we recommend a parcel 
size of 10+ acres in size and setbacks of 1,000-feet from the property line of sensitive areas (parks, schools – including pre-schools- and 
neighboring residences). 

4. We do not support cultivation in residential zones (RR and AR) which are both designated as primarily residential in the General Plan or in RRD 
which is to be preserved for its resources. 

Sincerely, 

Joan Conway and Horace Criswell 
5362 Mill Creek Road 
Healdsburg CA 
joanc358@gmail.com 

Cecile Isaacs and Norm Schneider 
12888 Cloud Ridge Road 
Healdsburg, Ca 95448 
Cecile cecile.isaacs@gmail.com 

Cynthia and Garry Anderson 
5050 Mill Creek Road 
Healdsburg Ca. 95448 
Email: cynthia1025@sbcglobal.net 

Nancy and Toney Prussiamerritt 
5280 Mill Creek Road 
Healdsburg, CA 95448 
diogi5@mindspring.com 
elkgirl@mindspring.com 

David Henson 
5259 Mill Creek Rd 
Healdsburg, CA 95448 
henson@sonic.net 

Christine Madley 
5398 Mill Creek Rd 
Healdsburg, CA 95448 
madleychristine@gmail.com 

Alex and Martha Hunt 
12660 Cloud Ridge Road 
Healdsburg, CA 95448 
monsoon36@comcast.net 

Ray & Nancy Turner 
5250 Mill Creek Road 
Healdsburg CA 95448 
tomamini@sonic.net 

Douglas Fisher & Jean Hegland 
5450 Mill Creek Road 
Healdsburg, CA 95448 
pacer8901c@gmail.com 
jahegland@gmail.com 
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Carol Schneider-Yates & Daylee Thompson 
5360 Mill Creek Road 
Healdsburg, CA 95448 
Carol littlelowhead@gmail.com 
Dai-Le hollywoodhelpers@yahoo.com 

Pete Pistochini/Brian Griffiths 
5354 Mill Creek Road 
Healdsburg, CA 95448 
peterpistochini@yahoo.com 
vido1970@gmail.com 

Laurel and Nic Anderson 
Healdsburg address: 
5356 Mill Creek Rd 
Healdsburg, CA 95448 
laurel.anne.anderson@gmail.com 
nic.r.anderson@gmail.com 

Note on attachments: please click on images to see complete depiction 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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��°°Ẇ X̂QYZ̆U��� �̆[�˛ ��\̆ �PR�

��̆�̆��Z [̆��R�]]

��̂�PQ��R̂ �̆[̆�̆��
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˝ j°�� P�j�̂P���̆̂ I ��̂P°�̆Ĭ�j��̆°̆̂ ˘j��°̆��k ���°P̆°j��Pl
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Tony Linegar  

From:  SONOMAAG  
Sent:  Monday, November 18, 2019 1:15 PM  
To:  Tony Linegar; Andrew Smith  
Subject:  FW: Hemp in County  

Follow Up Flag:  Follow up  
Flag Status:  Flagged  

Categories:  Public Comment  

From:   Michael   McCarthy    
Sent:   Monday,   November   18,   2019   11:40   AM   
To:   SONOMAAG    
Subject:   Fwd:   Hemp   in   County   

EXTERNAL   

 

---------- Forwarded message --------- 
From: Michael McCarthy <mccarthyorganics@gmail.com> 
Date: Mon, Nov 18, 2019, 11:37 AM 
Subject: Hemp in County 
To: <sonomaag@sonona-county.org> 
 

I have been a resident in Sonoma for 15 years. I fully support allowing industrial hemp to be grown in the 
county. After the guidelines were approved by the federal government, I feel this new crop fits all the 
requirements established in the "right to farm" act. Thank you for supporting farmers and keeping the county 
agcentric.  
-Michael McCarthy   
 
 
THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: SONOMAAG 
Sent: Monday, November 18, 2019 1:16 PM 
To: Tony Linegar; Andrew Smith 
Subject: FW: Hemp Ordinance 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: kjones95472@comcast.net 
Sent: Monday, November 18, 2019 11:31 AM 
To: SONOMAAG ; Lynda Hopkins ; sonomafogg@aol.com; larry@reedgilliland.com; cameron@mauritsonfarms.com; 
JohnLowryCA@gmail.com; pcook@ch‐sc.org 
Subject: Hemp Ordinance 

EXTERNAL 

Dear Leaders, 

Allowing hemp to be grown in residential and park/trail area is a bad and odoriferous idea. For it to be 
differentiated from marijuana on a self-reported honor system is naive. I am also concerned about the 
amount of water it takes to produce hemp and weed. No requirement for environmental impact 
studies? Really? 

Please rethink this. 

By the way, I was truly helped and impressed by Lynda Hopkins' staff's responsiveness during the 
last PSPS. Thank you so much. 

Karen Jones 

Karen Jones 

Sebastopol Hardware Center 
Co-Owner, Advertising Manager 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
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Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: SONOMAAG 
Sent: Monday, November 18, 2019 9:52 AM 
To: Tony Linegar; Andrew Smith 
Subject: FW: Hemp concerns 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: Marshall Behling 
Sent: Monday, November 18, 2019 9:41 AM 
To: SONOMAAG ; Lynda Hopkins ; sonomafogg@aol.com; larry@reedgilliland.com; cameron@mauritsonfarms.com; 
JohnLowryCA@gmail.com; pcook@ch‐sc.org 
Subject: Hemp concerns 

EXTERNAL 

Hello; According to Sonoma County, the hemp ordinance is exempt from environmental analysis 
under the California Environmental Quality Act (CEQA). This a a new crop and a new law and 
absolutely should be subject to CEQA.  

There will be no public hearings or review for any hemp project in Sonoma County. This is crazy 
given the difficulty in distinguishing hemp from cannabis. 

We don't need our limited county resources being spent on policing cannabis vs hemp farming.  

Thanks, Marshall Behling - Sonoma County resident  

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: SONOMAAG 
Sent: Monday, November 18, 2019 7:28 AM 
To: Tony Linegar; Andrew Smith 
Cc: Michelle Johnson 
Subject: Hemp/Cannabis 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: sedna101@aol.com 
Sent: Sunday, November 17, 2019 10:05 PM 
To: SONOMAAG ; Lynda Hopkins ; sonomafogg@aol.com; larry@reedgilliland.com; cameron@mauritsonfarms.com; 
JohnLowryCA@gmail.com; pcook@ch‐sc.org 
Subject: hemp/cannabis 

EXTERNAL 

 Our West County Trail and the two schools in Graton would not 
have any setbacks to hemp crops. This is bad land use policy. 

 Hemp should be prohibited in all residential zoning and be 
subject to the same setbacks as cannabis, as the cannabis 
setbacks were based mostly on the biggest drawback, which is 
odor. 

 This draft ordinance will destroy efforts to regulate 
cannabis and eviscerate the Cannabis Ordinance, which 
has taken years to fine tune, wasting thousands of hours
of County time and untold amounts of public money. 

 Other California counties have enacted setbacks for hemp, 
presumably to be cautious about introducing a new crop that 
not only has odors but also can be used to disguise cannabis 
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crops. Unregulated hemp could make our Cannabis Ordinance 
a moot point. 

 According to Sonoma County, the hemp ordinance is exempt from 
environmental analysis under the California Environmental Quality 
Act (CEQA). This a a new crop and a new law and absolutely should 
be subject to CEQA. There will be no public hearings or review 
for any hemp project in Sonoma County. 

 The draft ordinance is based on the honor system. It will
be the responsibility of the grower to report which crop is
being grown. This system does not work and it is too
dangerous in this instance to rely on self-reporting. The 
cannabis industry has expressed their widespread
support for this draft hemp ordinance. 

 The moratorium on the growing of hemp in Sonoma County, 
proposed to end in April, 2020, should be continued one year 
to allow for more study and citizen input. The rush to establish 
hemp as a crop in Sonoma County will backfire without the 
time and effort to draft a thorough ordinance that takes into 
consideration neighborhood concerns and adequate setbacks. 
Hemp and cannabis should have the exact same setbacks,
since there is no practical way to tell them apart. 

 A recent news story told of 459 acres in Bakersfield that were 
reported as industrial hemp but were actually cannabis. 
https://www.bakersfield.com/news/kcso-hemp-fields-in-arvin-
determined-to-be-billion-worth/article_1a2cb128-fc43-11e9-
b235-f71d5415b7e0.html 

 The scheduling of the Board of Supervisors hearing on this 
ordinance should be moved to January, 2020, not during the 
holiday season when people are busy and not available to 
make comment or attend a public hearing. 
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Jane Eagle, Voter 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: Charlene Stone <charlenestone99@yahoo.com> 
Sent: Saturday, November 16, 2019 11:50 AM 
To: Tony Linegar 
Subject: Commercial Hemp 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

EXTERNAL 

It has come to my attention that consideration is currently under way to allow hemp cultivation in neighborhoods where 
RR adjoins other type zonings. 

If the current wine/grape growers in our neighborhood were allowed to grow hemp with all the accompanying smells, 
traffic, etc., it would just totally destroy our neighborhood. 

I am sure there are plenty of other venues for growing this "very provocative" crop that would not have the impact that 
would occur in neighborhoods such as ours on the west side of Fulton Road.  

Thank you. 

Charlene Stone, 
Santa Rosa Plains resident 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: SONOMAAG 
Sent: Monday, November 18, 2019 7:30 AM 
To: Tony Linegar; Andrew Smith 
Cc: Michelle Johnson 
Subject: Hemp ordinance neighborhood comments 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

From: Grace Barresi 
Sent: Friday, November 15, 2019 2:05 PM 
To: SONOMAAG 
Cc: Arielle Kohn ; Kyreen Gonzalez 
Subject: Hemp ordinance neighborhood comments 

EXTERNAL 

Dear Commissioner Linegar, 

We understand you are the sole author of the proposed industrial hemp cultivation ordinance and have received 
feedback from an advisory group. Thank you for your openness to also allow feedback from residents of 
unincorporated Sonoma County on this proposal.  

1. Please consider prohibiting industrial hemp cultivation on DA zoned parcels adjacent to AR/RR zoned 
parcels. We agree with the proposed zoning changes to prohibit industrial hemp cultivation in Rural Residential 
and other residential zoning designations in the county and to restrict industrial hemp production in Agriculture 
and Residential (AR) zoning designations by creating setbacks from structures on adjacent parcels.  

However, there are several examples of DA zoned properties adjacent to small AR and RR zoned parcels 
in unincorporated Sonoma County. Neighbors who live on these residential zoned parcels have been 
negatively impacted by commercial cannabis businesses due to increased noise, traffic, light pollution and odor. 

Attached are spatial maps of our neighborhood showing a commercial cannabis business on a DA zoned parcel 
outlined in black in the middle of small AR/ RR zoned parcels in the Green Valley Area of Sebastopol.  
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The highlighted blue DA zoned parcel currently grows 1 acre of commercial cannabis under the Penalty Relief 
Program and has created a nuisance in our residential neighborhood.  

2. Please consider setbacks from neighboring homes in all zones, not just from AR zoned parcels. 
Commissioners Lowry and Davis as well as Supervisor Hopkins have been to our neighborhood and visited our 
home at 1087 Anita Lane in Sebastopol. They all commented on how close the cannabis business at 885 
Montgomery Road was (highlighted in blue) to all the surrounding homes.  

Supervisor Hopkins was quoted in the Press Democrat stating: "the cannabis odor was pungent" after visiting 
our home in May 2018 and experiencing first hand the odor from the adjacent cannabis business. 100 feet to 
property line and 300 feet to neighboring home are not adequate setbacks. Please consider 1000 feet.  

Thank you for your attention to this important matter and for giving fourteen families a voice to help shape the 
industrial hemp ordinance. 
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Respectfully,  

Robert and Grace Guthrie 
Edward Wallin and family  
Blake Everett and family  
Gregg Koss and family  
Richard Conger and family  
Pam Ress and family 
Bernadette Goldstein and family  
Jennifer Jones and family 
Jeff Barnum and family 
Marilyn Foster and family 
Andree MacColl and family 
Peter Lange and family 
Emma Charlebois and family 
Lisa Galea and family 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: Nancy and Brantly Richardson <nrchrdsn@sonic.net> 
Sent: Friday, November 15, 2019 7:22 AM 
To: SONOMAAG; Tony Linegar; Bruce Goldstein 
Cc: larry@reedgilliland.com; pcook@ch-sc.org; cameron@mauritsonfarms.com; 

johnlowryCA@gmail.com; sonomafogg@aol.com; Amy Lyle; David Rabbitt; Lynda 
Hopkins; district4 

Subject: STAFF REPORT FOR THE PROPOSED HEMP ORDINANCE 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

EXTERNAL 

To All Concerned: 
It is highly irregular that the 64‐page Staff Report with the Ag Commissioner’s Options and 
Recommendations and draft law is not posted on the Planning Commission WEB site. There 
has been a great deal of questionable withholding of documents from the public regarding this 
document. The Legal Notice in Press Democrat on 11/10 contained a link to the additional 
material and documents but the said material was not added until two days later. It did not 
include the Staff Report. Yesterday’s email announcement of the meeting on the 21st did not 
contain information that the Staff Report could be located on the AG WEB site. I can only 
conclude that all involved County officials wish to keep this information from public scrutiny as 
long as possible. 
Nancy Richardson 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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Tony Linegar 

From: Grace Barresi <gmbarresi@gmail.com> 
Sent: Friday, November 15, 2019 1:14 AM 
To: Tony Linegar 
Cc: larry@reedgilliland.com; pcook@ch-sc.org; cameron@mauritsonfarms.com; John 

Lowry; sonomafogg@aol.com; Amy Lyle; Lynda Hopkins; district5 
Subject: feedback from 14 residents on proposed hemp ordinance 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Categories: Public Comment 

EXTERNAL 

Dear Commissioner Linegar, 

We understand you are the sole author of the proposed industrial hemp cultivation ordinance and have received 
feedback from an advisory group. Thank you for your openness to also allow feedback from residents of 
unincorporated Sonoma County on this proposal.  

1. Please consider prohibiting industrial hemp cultivation on DA zoned parcels adjacent to AR/RR zoned 
parcels. We agree with the proposed zoning changes to prohibit industrial hemp cultivation in Rural Residential 
and other residential zoning designations in the county and to restrict industrial hemp production in Agriculture 
and Residential (AR) zoning designations by creating setbacks from structures on adjacent parcels.  

However, there are several examples of DA zoned properties adjacent to small AR and RR zoned parcels 
in unincorporated Sonoma County. Neighbors who live on these residential zoned parcels have been 
negatively impacted by commercial cannabis businesses due to increased noise, traffic, light pollution and odor. 

Attached are spatial maps of our neighborhood showing a commercial cannabis business on a DA zoned parcel 
outlined in black in the middle of small AR/ RR zoned parcels in the Green Valley Area of Sebastopol.  
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The highlighted blue DA zoned parcel currently grows 1 acre of commercial cannabis under the Penalty Relief 
Program and has created a nuisance in our residential neighborhood.  

2. Please consider setbacks from neighboring homes in all zones, not just from AR zoned parcels. 
Commissioners Lowry and Davis as well as Supervisor Hopkins have been to our neighborhood and visited our 
home at 1087 Anita Lane in Sebastopol. They all commented on how close the cannabis business at 885 
Montgomery Road was (highlighted in blue) to all the surrounding homes.  

Supervisor Hopkins was quoted in the Press Democrat stating: "the cannabis odor was pungent" after visiting 
our home in May 2018 and experiencing first hand the odor from the adjacent cannabis business. 100 feet to 
property line and 300 feet to neighboring home are not adequate setbacks. Please consider 1000 feet.  

Thank you for your attention to this important matter and for giving fourteen families who have first-hand 
experience living next to a commercial cannabis business the opportunity to help shape the industrial hemp 
ordinance. 
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Respectfully,  

Robert and Grace Guthrie 
Edward Wallin and family  
Blake Everett and family  
Gregg Koss and family  
Richard Conger and family  
Pam Ress and family 
Bernadette Goldstein and family  
Jennifer Jones and family 
Jeff Barnum and family 
Marilyn Foster and family 
Andree MacColl and family 
Peter Lange and family 
Emma Charlebois and family 
Lisa Galea and family 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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From:  Nancy Richardson 
To:  Bruce Goldstein; Tony Linegar 
Cc:  Sheryl Bratton; district4; Lynda Hopkins 
Subject:  Public Notice for Hemp Ordinance 
Date:  Wednesday, November 13, 2019 7:39:10 PM 

EXTERNAL 

The Public Notice for the hearing on November 21, 2019 was not properly noticed. The Public Notice in the 
11/10/19 edition of the Press Democrat referenced the project materials and associated documents were available to 
the public and published at https://sonoma county.cs.gov/AWMs. These additional materials were not available until 
two days later on 11/12/19. You cannot publish a Public Notice with a link to nonexistent documents. The hearing 
needs to be canceled and rescheduled or continue as a study session. Nancy Richardson 

Sent from my iPhone 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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From:  Anna Ransome 
To:  Tony Linegar 
Subject:  Comments on proposed hemp resgulations 
Date:  Wednesday, November 13, 2019 4:55:57 PM 

EXTERNAL 

Dear Commissioner Linegar, 

Please consider my comments regarding a hemp ordinance below: 

A cautious approach to the establishment of rules for hemp is recommended to  
avoid the debacle that has ensued after the cannabis ordinance was enacted  
and unsuccessfully enforced. Starting with a stringent policy, which would  
include setbacks, and then reconsidering it in a year or two would allow conflicts  
to be identified and dealt with in a later revision. I understand the reasoning to  
declare hemp an agricultural crop, but it is more complicated than the known  
crops and it is newly-permitted in the country. What is the rush?  

As hemp is indistinguishable from cannabis except with expensive and unlikely  
testing, it is reasonable to subject it to similar setbacks to sensitive uses, such  
as parks, trails, schools and homes. Zoning alone cannot be the sole  
determination of the location of hemp. For example, our home is DA as is every  
house in our neighborhood, though some are on minuscule lots. However, our  
house is 7' from a large DA parcel. Obviously, we are not moving our house  
farther away from the property line, so with zero setbacks we would have hemp  
or undeclared cannabis just a few feet from our bedroom windows. A 1000'  
setback would lessen the odors and the conflicts.  

Do you believe that hemp will survive as a successful crop in Sonoma County  
where land prices are astronomical, as opposed to the Midwest, which has  
more appropriate weather and cheaper acreage? It seems risky to encourage a  
crop that will probably not survive the test of time.  

Other California counties have enacted setbacks, presumably to be cautious  
about introducing a new crop that not only has odors but also can be used to  
disguise cannabis crops. Unregulated hemp could make our Cannabis  
Ordinance a moot point.  

Many hemp supporters seem to believe that the hemp grown in Sonoma County  
will replace plastic, provide nutritious food and save the world. We all know that  
our land prices will not support hemp grown for any purpose but CBD. All fine,  
as well as it is understood that CBD is the purpose for growing hemp.  

At the least, hemp should be prohibited in RR, AR, RRD zoning and in Water Impaired  
Watersheds as identified in the 12/02/19 map (prepared by the Center of Ecosystem  
Management and Restoration) and within 1000' of schools, parks and residences. This  

mailto:ransome@sonic.net
mailto:Tony.Linegar@sonoma-county.org


 
 

 

 

 
 

 

would help to avoid multiple odor complaints or proximity of sensitive uses to cannabis 
masquerading as hemp and the resultant burden on County staff to deal with the fallout. 

Sincerely, 

Anna Ransome for Friends of Atascadero Wetlands and Friends of Graton 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 



 
 

    
      

   
 

     

         
 

  
 

     
 

                     
                   

                 
                            

       
                             

    
                           

                    
      

                           
            

 
    
   

 

 
    
      
   

    
 

 
   

   
  

 
 

   
   

   

 
 

 

 

 

 

   

      

                      
                   

                 
                      

       
                       

     
                    

                     
     

                     
             

 

     
    

  
 

     
     
    

   
  

    
    

   
  

    
   

    

From:  SONOMAAG 
To:  Tony Linegar; Andrew Smith 
Cc:  Michelle Johnson 
Subject:  Hemp Cultivation -- Planning Commission Meeting November 21, 2019 
Date:  Tuesday, November 12, 2019 7:48:19 AM 
Attachments:  GIS Online Service, Map Gallery - Groun...vailability, Sonoma County, California.pdf 

From: Joan Conway <joanc358@gmail.com> 
Sent: Friday, November 8, 2019 2:55 PM 
To: sonomafogg@aol.com; larry@reedgilliland.com; pcook@ch-sc.org; 
cameron@mauritsonfarms.com; JohnLowryCA@gmail.com 
Cc: SONOMAAG <SONOMAAG@sonoma-county.org>; Tony Linegar <Tony.Linegar@sonoma-
county.org> 
Subject: Hemp Cultivation -- Planning Commission Meeting November 21, 2019 

EXTERNAL 

November 8, 2019 

To Members of the Planning Commission 

It is our understanding that the Ag Commissioner, Tony Linegar, has asked for input regarding options for the cultivation of hemp in 
Sonoma County. We hope these considerations are already in the Ag Commissioner’s document but if they are not, we respectfully 
request they be included for the Planning Commissioners’ deliberations regarding the future of hemp cultivation in Sonoma County. 

1. We do not support hemp cultivation in the five impaired watersheds regardless of the zoning. (Please note that these are also 
areas of high fire danger). See maps attached. 

2. We do not support hemp cultivation in any areas of high fire risk regardless of zoning, particularly if it involves the addition 
of new electrical power lines. 

3. We neither support nor oppose hemp cultivation in the agricultural zones, LIA, LEA, DA. Should those areas be approved we 
recommend a parcel size of 10+ acres in size and setbacks of 1,000-feet from the property line of sensitive areas (parks, 
schools – including pre-schools- and neighboring residences). 

4. We do not support cultivation in residential zones (RR and AR) which are both designated as primarily residential in the 
General Plan or in RRD which is to be preserved for its resources 

Sincerely, 

Joan Conway and Horace Criswell 
5362 Mill Creek Road 
Healdsburg CA 
joanc358@gmail.com 

Cecile Isaacs and Norm Schneider 
Cecile Isaacs and Norm Schneider 
12888 Cloud Ridge Road 
Healdsburg, Ca 95448 
Cecile cecile.isaacs@gmail.com 

Cynthia and Garry Anderson 
5050 Mill Creek Road 
Healdsburg Ca. 95448 
Email: cynthia1025@sbcglobal.net 

Nancy and Toney Prussiamerritt 
Toney & Nancy Prussiamerritt 
5280 Mill Creek Road 

mailto:SONOMAAG@sonoma-county.org
mailto:Tony.Linegar@sonoma-county.org
mailto:Andrew.Smith@sonoma-county.org
mailto:Michelle.Johnson@sonoma-county.org
mailto:joanc358@gmail.com
mailto:cecile.isaacs@gmail.com
mailto:cynthia1025@sbcglobal.net
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Healdsburg, CA 95448 
diogi5@mindspring.com 
elkgirl@mindspring.com 

David Henson 
5259 Mill Creek Rd 
Healdsburg, CA 95448 
henson@sonic.net 

Christine Madley 
5398 Mill Creek Rd 
Healdsburg, CA 95448 
madleychristine@gmail.com 

Alex and Martha Hunt 
12660 Cloud Ridge Road 
Healdsburg, CA 95448 
monsoon36@comcast.net 

Ray & Nancy Turner 
5250 Mill Creek Road 
Healdsburg CA 95448 
tomamini@sonic.net 

Douglas Fisher & Jean Hegland 
5450 Mill Creek Road 
Healdsburg, CA 95448 
pacer8901c@gmail.com 
jahegland@gmail.com 

Carol Schneider-Yates & Daylee Thompson 
5360 Mill Creek Road 
Healdsburg, CA 95448 
Carol littlelowhead@gmail.com 
Dai-Le hollywoodhelpers@yahoo.com 

Pete Pistochini/Brian Griffiths 
5354 Mill Creek Road 
Healdsburg, CA 95448 
peterpistochini@yahoo.com 
vido1970@gmail.com 

Laurel and Nic Anderson 
Healdsburg address: 
5356 Mill Creek Rd 
Healdsburg, CA 95448 
laurel.anne.anderson@gmail.com 
nic.r.anderson@gmail.com 

Note on attachments:  please click on images to see complete depiction 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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From:  SONOMAAG 
To:  Tony Linegar; Andrew Smith 
Cc:  Michelle Johnson 
Subject:  PUBLISHED MATERIALS? Legal Notice Industrial Hemp Cultivation 
Date:  Tuesday, November 12, 2019 7:34:46 AM 
Attachments:  image001.png 

image002.png 
image003.png 
image004.png 
AWM_Legal Notice_Hemp.pdf 

From: Nancy and Brantly Richardson <nrchrdsn@sonic.net> 
Sent: Sunday, November 10, 2019 8:28 AM 
To: SONOMAAG <SONOMAAG@sonoma-county.org>; Tony Linegar <Tony.Linegar@sonoma-
county.org>; Bruce Goldstein <Bruce.Goldstein@sonoma-county.org> 
Cc: larry@reedgilliland.com; pcook@ch-sc.org; cameron@mauritsonfarms.com; 
johnlowryCA@gmail.com; sonomafogg@aol.com 
Subject: PUBLISHED MATERIALS? Legal Notice Industrial Hemp Cultivation 

EXTERNAL 

Good morning Mr. Linegar and Counselor Goldstein, 
The legal notice for this hearing is published in this morning’s 
(November 10, 2019)  Press Democrat on page A 8 directing the public 
to published project materials and associated documents at: 
https://sonomacounty.ca.gov/AWM. I am unable to find these 
documents and have also been unable to find them using the link sent 
to me via email. See attachment. 
Surely this is a gross oversight when a Public Notice is published, and 
the available materials are not really available to the public? 
Brantly Richardson 

From: Nancy and Brantly Richardson <nrchrdsn@sonic.net> 
Sent: Friday, November 8, 2019 12:13 PM 
To: 'chelsea.Holup@sonoma-county.org' <chelsea.Holup@sonoma-county.org>; 
'SonomaAg@sonoma-county.org' <SonomaAg@sonoma-county.org>; 'tony.linegar@sonoma-
county.org' <tony.linegar@sonoma-county.org>; Amy Lyle (Amy.Lyle@sonoma-county.org) 
<Amy.Lyle@sonoma-county.org> 
Cc: Eppstein, Debby (deppstein@gmail.com) <deppstein@gmail.com>; gdexter833@gmail.com; 
Joan Conway <sophiesfiveacres@gmail.com>; Laura Waldbaum (laura@waldbaumswildridge.com) 

mailto:SONOMAAG@sonoma-county.org
mailto:Tony.Linegar@sonoma-county.org
mailto:Andrew.Smith@sonoma-county.org
mailto:Michelle.Johnson@sonoma-county.org
https://sonomacounty.ca.gov/AWM
mailto:nrchrdsn@sonic.net
mailto:chelsea.Holup@sonoma-county.org
mailto:SonomaAg@sonoma-county.org
mailto:tony.linegar@sonoma-county.org
mailto:Amy.Lyle@sonoma-county.org
mailto:Amy.Lyle@sonoma-county.org
mailto:deppstein@gmail.com
mailto:deppstein@gmail.com
mailto:gdexter833@gmail.com
mailto:sophiesfiveacres@gmail.com
mailto:laura@waldbaumswildridge.com



















 
 


NOTICE OF A SONOMA COUNTY PLANNING COMMISSION PUBLIC HEARING TO 
CONSIDER AN ORDINANCE REGULATING INDUSTRIAL HEMP CULTIVATION  


WHO: The County of Sonoma is proposing amendments to Chapter 26 (Zoning Code) and Chapter 37 
(Industrial Hemp Ordinance) in reference to industrial hemp. The Sonoma County Planning 
Commission will hold a public hearing to review proposed zoning regulations and make its 
recommendation to the Board of Supervisors. 


WHAT: The zoning regulations include amendments to Chapter 26 of the Sonoma County Code to limit 
cultivation of industrial hemp to certain zoning districts, and make clarifying changes to 
definitions and allowed uses related to industrial hemp cultivation, agricultural processing, and 
manufacturing.  Additionally, the proposed zoning regulations would amend Chapter 37 to add 
certain restrictions on industrial hemp cultivation within some Zoning Districts.  


 The Planning Commission will be acting on the zoning regulations although the Board of 
Supervisors will consider additional regulations related to hemp including the establishment of a 
registration process for industrial hemp growers, requirements for pollen management, and 
special enforcement provisions for distinguishing between hemp cultivation and unpermitted 
cannabis cultivation.  Supervisorial Districts, All. 


 
 The Sonoma County Planning Commission will hold a public hearing to consider zoning 


regulations for industrial hemp cultivation in which all interested persons are invited to attend 
and provide comments.    


 
 The County has determined that the project is categorically exempt from the California 


Environmental Quality Act (CEQA) under sections 15307 and 15308 of the CEQA Guidelines, 
because the proposed regulations would purely restrict the cultivation of industrial hemp, an 
allowed agricultural crop, to further assure protection of the environment and natural resources. 
The project is also exempt under CEQA Guidelines section 15061(b)(3) because it can be seen 
with certainty that minor clarifications to the County Code and added restrictions to an allowed 
use will have no significant effect on the environment. 


   
WHERE & WHEN: The public hearing will be held on November 21, 2019 at 1:20 PM at: the Permit Sonoma 


Hearing Room, 2550 Ventura Avenue, Santa Rosa, CA  95403. 
  
ADDITIONAL  
MATERIALS:   Project materials and associated documents are available at Permit Sonoma, 2550 Ventura 


Avenue, Santa Rosa, the Department of Agriculture/Weights & Measures, 133 Aviation Blvd, 
Santa Rosa and published online at https://sonomacounty.ca.gov/AWM  


 
GETTING  
INVOLVED: If you have questions or concerns regarding the proposed project please contact Agricultural 


Commissioner Tony Linegar at SonomaAg@sonoma-county.org or (707) 565-2371. 
  
 Written comments may be submitted prior to or at the hearing. Comments received at least 10 


days prior to the hearing date will be included in the staff report; all other comments will be 
made available to decision-makers prior to or at the hearing.  


 
 If you challenge the decision on the project in court you may be limited to raising only those 


issues you or someone else raised at the public hearing described in this notice, or in written 
correspondence delivered to Permit Sonoma/Ag Weights & Measures at or prior to the public 
hearing.  


 
NOTICE  
ALSO 
PUBLISHED:  November 10, 2019 
 
DATE: November 10, 2019 
 



https://sonomacounty.ca.gov/AWM
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<laura@waldbaumswildridge.com>; 'Anna Ransome' <ransome@sonic.net>; Grace Barresi 
<gmbarresi@gmail.com>; Craig Harrison <craigspencerharrison@gmail.com> 
Subject: FW: Legal Notice Industrial Hemp Cultivation 

Ms. Holup, The attachment containing the legal notice for Industrial Hemp 
Cultivation has a link to the documents. When I use it the Ag WEB site appears 
but no project documents or additional materials pertaining to the hemp 
report or the options and recommendations of the Ag Commissioner. I’d 
appreciate any help you can give or please send the Staff report separately. 
Thank you, Brantly Richardson 

From: Chelsea Holup <Chelsea.Holup@sonoma-county.org> 
Sent: Thursday, November 7, 2019 2:56 PM 
To: 'deppstein@gmail.com' <deppstein@gmail.com>; 'nrchrdsn@sonic.net' <nrchrdsn@sonic.net>; 
'gdexter833@gmail.com' <gdexter833@gmail.com>; 'Joanc358@gmail.com' 
<Joanc358@gmail.com>; 'Rzierdt@gmail.com' <Rzierdt@gmail.com>; 'schellenberg3@gmail.com' 
<schellenberg3@gmail.com>; 'Hbuck@sonic.net' <Hbuck@sonic.net>; 
'laura@waldbaumswildridge.com' <laura@waldbaumswildridge.com>; 'Ransome@sonic.net' 
<Ransome@sonic.net>; 'gmbarresi@gmail.com' <gmbarresi@gmail.com>; 
'craigspencerharrison@gmail.com' <craigspencerharrison@gmail.com>; CannabisTax 
<CannabisTax@sonoma-county.org> 
Cc: Amy Lyle <Amy.Lyle@sonoma-county.org> 
Subject: Legal Notice Industrial Hemp Cultivation 

Please find the attached legal notice Industrial Hemp Cultivation. 

Thank you, 

Chelsea Holup 
Chelsea.holup@sonoma-county.org 
County of Sonoma 
Administrative Assistant, Planning Division 
2550 Ventura Avenue, Santa Rosa, CA 95403 
Direct: 707-565-6105 | Office: 707-565-1900 
Fax: 707-565-1103 

OFFICE HOURS: PRMD's Public Lobby is open Monday through Friday 
from 8:00 AM until 4:00 PM, except Wednesdays, open from 10:30 AM to 4:00 PM. 

mailto:laura@waldbaumswildridge.com
mailto:ransome@sonic.net
mailto:gmbarresi@gmail.com
mailto:craigspencerharrison@gmail.com
mailto:Chelsea.Holup@sonoma-county.org
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mailto:CannabisTax@sonoma-county.org
mailto:Amy.Lyle@sonoma-county.org
mailto:Chelsea.holup@sonoma-county.org
https://www.facebook.com/SonomaCountyPRMD/
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mailto:Joanc358@gmail.com
mailto:gdexter833@gmail.com
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THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 
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From:  SONOMAAG 
To:  Tony Linegar; Andrew Smith 
Cc:  Michelle Johnson 
Subject:  Hemp Cultivation hearing Nov. 21st, 2019 
Date:  Tuesday, November 12, 2019 7:33:40 AM 

From: Paula Cook <pcook@ch-sc.org> 
Sent: Sunday, November 10, 2019 4:55 PM 
To: Janus MATTHES <bjmatthes@comcast.net> 
Cc: SONOMAAG <SONOMAAG@sonoma-county.org> 
Subject: Re: Hemp Cultivation hearing Nov. 21st, 2019 

EXTERNAL 

Thank you. 

Paula Cook 
Executive Director 
Community Housing Sonoma County 
131-A Stony Circle, Suite 500 
Santa Rosa, California 95401 
v 707 578 2338 
f  707 578 2339 
www.ch-sc.org 

On Nov 10, 2019, at 11:21 AM, Janus MATTHES <bjmatthes@comcast.net> 
wrote: 

To Sonoma County Ag Commissioner and Planning Members 

RE: Hemp Cultivation hearing Nov. 21st, 2019 

Nov. 9, 2019 

Wine and Water Watch is a local organization of over 250 citizens 
concerned with the overdevelopment of the wine tourism industry and 
promotes ethical land and water use. We oppose the industrialization of 
agricultural lands not growing food, medicine, fiber or sileage and 
advocate agricultural practices that are ecologically regenerative. 

We have reviewed the submission of regulations on the proposed hemp 
cultivation as submitted by the Ag Commissioner Tony Linegar and his 
staff. We applaud the decision to not allow in RR zoning however AR is 

mailto:SONOMAAG@sonoma-county.org
mailto:Tony.Linegar@sonoma-county.org
mailto:Andrew.Smith@sonoma-county.org
mailto:Michelle.Johnson@sonoma-county.org
http://www.ch-sc.org/
mailto:bjmatthes@comcast.net
mailto:SONOMAAG@sonoma-county.org
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just as problematic even with setbacks of 1,000 feet. AR is clearly 
designated in the General Plan as a residential zone. Furthermore, RRD 
zoning which is to protect our resources should also be included in a no 
planting zone. 

Hemp is a water intense plant and the noxious odors associated with the 
crop easily permeates more than 1,000 feet. While we are a “Right to 
Farm” county, new legal cases are arising as a result of this ordinance 
which in reality creates a “taking” of personal property rights away from 
the neighbors. No one wants to buy a home next to this odor. Hemp is 
being grown in massive plantings all over the country where they have 
better weather and more water resources. 

Why is there not a moratorium also on any parcel listed as water impaired 
area? The state has documented 5 such watersheds( Mill Creek, Mark 
West, Green Valley, Dutch Bill, Grape Creek) where no commercial 
plantings should even be considered, number one priority. We already 
have one water intensive industry and do NOT need another. Private well 
owners have born the costs for years for drilling deeper after vineyards 
move in with no protection from the County. 

Years of drought and firestorms show we need to protect our watersheds 
not drain them for a crop that will not last long in this county with the rest 
of the nation planting thousands of acres. 

Please do not allow cultivation in RR, AR, RRD zones but most 
important NO IMPAIRED WATERSHEDS. 

Sincerely, 

Wine & Water Watch Board 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 



 

    

  

 

 

 
 

 

 

 

 
 

 
    

 

 

  
 

 

 
 

 
 

 
 

 
 

 

 
 

 

 

-- 

From:  Amy Lyle 
To:  Tony Linegar; Andrew Smith; Scott Orr; Sita Kuteira 
Subject:  Fwd: Hemp Legislation Concern 
Date:  Monday, November 11, 2019 8:13:22 PM 
Attachments:  DRAFT Industrial Hemp Ordinance 10.17.19.docx 

ATT00001.htm 

Remotely responding from my phone 

Begin forwarded message: 

From: Erich Pearson <epearsonsf@gmail.com> 
Date: November 11, 2019 at 6:51:06 PM PST 
To: Amy Lyle <Amy.Lyle@sonoma-county.org> 
Subject: Fwd: Hemp Legislation Concern 

EXTERNAL 

Hi Amy, 

Attached, I have highlighted a section of the hemp legislation that is of concern. 
I'm not sure your involvement here, but I am aware that the provision I am 
highlighting has come from Permit Sonoma, and not Ag. 

I see no nexus between hemp, a federally legal crop, and cannabis.  So, why 
should those who have violated cannabis rules not be allowed to farm a federally 
legal crop? 

As well, even if we accept that there is a nexus, the language is too broad.  Who 
are we trying to prevent from growing hemp exactly?  In my own situation, we 
have multiple cannabis violations as a result of punitive code enforcement actions 
enforced with an intention to harm our business, and not what the BOS had in 
mind when they passed the penalty rules.  As well, multiple other legal cannabis 
cultivators have been subjected to unfair enforcement, making them ineligible to 
grow hemp, per these proposed rules. 

If some form language is to stay, then I think it would be best for the community 
to see who exactly Permit Sonoma intends to exlude from registering t.grow 
hemp. 

-erich 

mailto:Amy.Lyle@sonoma-county.org
mailto:Tony.Linegar@sonoma-county.org
mailto:Andrew.Smith@sonoma-county.org
mailto:Scott.Orr@sonoma-county.org
mailto:Sita.Kuteira@sonoma-county.org



DRAFT 

EXHIBIT “X”

CHAPTER 37 OF THE SONOMA COUNTY CODE



CHAPTER 37 - INDUSTRIAL HEMP ORDINANCE



Sec. 37-1	Title.

This chapter is known as the Sonoma County Industrial Hemp Ordinance.

Sec. 37-2	Purpose. 

This chapter is enacted for the purpose of regulating industrial hemp cultivation within the unincorporated area of the county to promote agricultural diversification while protecting the environment, public safety, and welfare of the county.

Sec. 37-3	Definitions.

For the purposes of this chapter, the following words and phrases have the meanings respectively ascribed to them by this section. All citations to federal and state law refer to the act, statute, or regulations as may be amended from time to time.

1. “Agricultural Commissioner” means the agricultural commissioner-sealer of the Sonoma County Department of Agriculture/Weights and Measures, or his or her authorized representative.

1. “Applicant” means a person applying for registration under this chapter.

1. “Cultivation” includes any activity involving the propagation, planting, growing, breeding, or other development of industrial hemp plants or propagative plant material.

1. “Cultivation area” means the area designated in the registration materials for cultivation.

1. “Established agricultural research institution” has the same meaning as that term is defined in California Food and Agricultural Code Section 81000.

1. “Female industrial hemp plant” means an industrial hemp plant that possesses only female pistillate flowers and is capable of bearing seed, and is not a male industrial hemp plant.

1. “Female propagative plant material” means propagative plant material that has been bred, grown, or otherwise developed to become a female industrial hemp plant.

1. “Incidental activities” includes harvesting, drying, curing, grading, trimming, wholesale packaging, and similar preparation of industrial hemp, but not including agricultural processing as defined by Chapter 26.

1. “Industrial hemp” or “hemp” has the same meaning as that term is defined in California Food and Agricultural Code Section 81000.

1.  “Institution of higher education” has the same meaning as that term is defined in the federal Higher Education Act of 1965 Section 101 (20 U.S.C. Sec. 1001).

1. “Male industrial hemp plant” means an industrial hemp plant that has developed male staminate flowers or is otherwise capable of producing pollen.

1. “Nursery stock” has the same meaning as that term is defined in California Food and Agricultural Code Section 5005.

1. “Outdoor(s)” means not within a structure, or within a structure that is not fully enclosed, such as a hoop house.

1. “Person” includes any individual, firm, partnership, joint venture, association, corporation, limited liability company, estate, trust, business, business trust, receiver, syndicate, collective, cooperative, institution, including an established agricultural research institution, or any other group or entity, or combination acting as a unit.

1. “Pollen” means the fine powdery substance discharged from a male plant containing male gametes that is capable of causing a female plant, or female part of a plant, to produce seeds.

1. “Propagative plant material” includes live plants, seeds, seedlings, clones, cuttings, transplants, or other propagules used to establish plants for planting.

1. “Registrant” means a person who is registered to cultivate industrial hemp under this chapter.

1. “Registration” means the verification of the ability to cultivate hemp in accordance with this chapter and the registrant’s registration materials. 

1. “Registration form” means an application to register for industrial hemp cultivation pursuant to this chapter.

1. “Registration materials” means the registration form and all plans and specifications, maps, and other information and materials on the list of required registration contents and any other information necessary to verify compliance with this chapter.

1. “Site” means the area(s) designated on the registration form that may contain industrial hemp, including, for example, the cultivation area(s) and structure(s) used for incidental activities. 

1. “State industrial hemp laws” means California Food and Agricultural Code Section 81000 et seq. and Title 3 of the California Code of Regulations Section 4900 et seq. 

1. “THC” means the crystalline compound tetrahydrocannabinol that is the main psychoative active ingredient in cannabis.

Sec. 37-4	Administration and Review.

A. Administration. This chapter will be administered under the direction of the board of supervisors, by and through the Agricultural Commissioner.

B. Review. Except for decisions made pursuant to Section 1-7.3 and Section 1-7.6 of this code, all decisions of the Agricultural Commissioner under this chapter are final, subject only to judicial review.

Sec. 37-5  	Applicability.

A. Compliance required. A person must register with the Agricultural Commissioner prior to industrial hemp cultivation, or preparing a site for cultivation, in the unincorporated county. Registrants must comply with the standards required by this chapter and all adopted required best management practices.

B. Liability.  Nothing in this chapter, including the issuance of a registration pursuant to this chapter, nor compliance with the provisions of this chapter, relieves any person from responsibility for damage to other persons or property, or imposes any liability upon the county, its officers, agents, or employees, for damage to other persons or property.

C. Other Laws and Permits.  Nothing in this chapter eliminates the need for any person undertaking industrial hemp cultivation to comply with any local, state, or federal law, or to obtain any other permits, approvals, or authorizations required by this code or state or federal agencies.

Sec. 37-6 	Best Management Practices.

A. Required Best Management Practices. The Agricultural Commissioner may adopt, amend, or rescind required best management practices to implement or make specific the standards in this chapter. A registrant must comply with a best management practice adopted or amended pursuant to this provision.

B. Recommended Best Management Practices. The Agricultural Commissioner may adopt, amend, or rescind recommended best management practices that include proper and accepted customs and standards for industrial hemp cultivation in the county.

Sec. 37-7	 Registration Requirements.

	Registration for industrial hemp cultivation must be issued if each of the following requirements are met:

A. Apply to Register. Applicant must submit registration materials in accordance with the registration process established by the Agricultural Commissioner. The registration materials must be accompanied by all required fees and deposits. 

B. Property Owner Authorization. The property owner must authorize industrial hemp cultivation in a form acceptable to the Agricultural Commissioner. 

C. State Industrial Hemp Registration. Applicant must satisfy the registration requirements in California Food and Agricultural Code Section 81003.

D. Pesticide Use. If pesticides are used, applicant must obtain an Operator Identification Number or Restricted Materials permit from the Agricultural Commissioner. 

E. Industrial Hemp Nurseries. Applicant for propagative plant material cultivation must have a license to sell nursery stock as required under California Food and Agricultural Code Section 6721 et seq. 

F. Consent to Inspections. Applicant must consent to inspections and testing that may be conducted at any time at the discretion of the Agricultural Commissioner. A fee may be established to cover the costs of such inspections and testing.

G. Term and Renewal. Registration pursuant to this chapter will expire one year from the date of issuance and may be renewed annually in accordance with the registration renewal process established by the Agricultural Commissioner.

Sec. 37-8	Cultivation Requirements.

	The following standards apply to industrial hemp cultivation:

A. Propagative Material for Outdoor Cultivation. An outdoor cultivation area may only be planted with female propagative plant material.

B. Pollen Management. Pollen from male industrial hemp plants must be managed as follows and in accordance with the best management practices:

i. Indoor Cultivation for Male Plants. Cultivation of male industrial hemp plants may only occur in fully enclosed structures equipped with effective filtration devices to prevent pollen from escaping the structure.

ii. Inspections and Removal. A registrant must conduct regular inspections of outdoor cultivation area(s) to ensure no male industrial hemp plants are growing outdoors. If a male industrial hemp plant is growing outdoors, the registrant must remove the male industrial hemp plant and submit a destruction plan to the Agricultural Commissioner, in compliance with section 37-9, within 24 hours of when the registrant knew or should have known of such occurrence.

iii. Violation. A male industrial hemp plant growing outdoors may be considered a violation of this chapter and a public nuisance.

C. Setbacks. 

i. Setback. On a parcel designated Agriculture and Residential (AR) under Chapter 26, an outdoor cultivation area must be setback 600 feet from residences and businesses on neighboring parcels.

ii. Waiver or Reduction. A setback will be waived or reduced with the express written consent of the applicable neighboring property owner. Each setback waiver or reduction is valid for the registration term and may only be renewed with the express written consent of the applicable neighboring property owner.

D. Agricultural Grading and Drainage. 

i. Compliance Required. All agricultural grading and drainage work must comply with Chapter 36 of this code.

ii. No Agricultural Grading in RRD. On a parcel designated Resources and Rural Development (RRD) under Chapter 26, industrial hemp cultivation is not allowed when an agricultural grading permit is required under Chapter 36 to accommodate an industrial hemp cultivation area.

E. Tree Removal in RRD. On a parcel designated Resources and Rural Development (RRD) under Chapter 26, no tree removal is allowed to accommodate an industrial hemp cultivation area. 

F. Riparian Corridor. Industrial hemp cultivation must comply with all setbacks for agricultural cultivation required by Chapter 26.

G. Building Requirements. A structure used for industrial hemp cultivation or incidental activities must comply with all applicable sections of the county code. 

H. State Industrial Hemp Laws. Registrant must comply with all provisions of state industrial hemp laws, including, but not limited to, requirements for cultivation, sampling, laboratory testing, harvesting, and crop destruction. 

Sec. 37-9	Removal or Destruction of Industrial Hemp Prior to Harvest.

A. Destruction Plan Required. If industrial hemp is removed or destroyed prior to harvest for any purpose, registrant must submit a destruction plan to the Agricultural Commissioner. A destruction plan is not required for industrial hemp removal or destruction at an institution of higher education’s registered site.

B. Destruction Plan Contents. A destruction plan must include all information required by state industrial hemps, and any other information required by the Agricultural Commissioner to ensure compliance with this chapter, including, but not limited to photographs, test results, reports, etc.

C. Review and Approval. Except as allowed by Section 37-8(B)(ii), no industrial hemp plant may be removed prior to the Agricultural Commissioner’s review and approval of the destruction plan. An inspection prior to and/or following removal and/or destruction, or other verification of compliance with an approved destruction plan, may be required at the discretion of the Agricultural Commissioner.

Sec. 37-10 		Enforcement

A. Violations.

i. Any activity performed contrary to this chapter or registration issued pursuant to this chapter is a violation of the Sonoma County Code and a public nuisance.

ii. Each and every day during any portion of which any violation exists is a separate offense.

B. Enforcing Officer. The Agricultural Commissioner is authorized to enforce the provisions of this chapter and is the enforcing officer for purposes of Sections 1-7.3 and 1-7.6 of this code. 

C. Administrative Remedies. 

i. Administrative Enforcement Action. A violation of this chapter is subject to civil enforcement and abatement methods pursuant to Section 1-7.3 of the county code or an administrative citation pursuant to Section 1-7.6 of the county code, at the discretion of the enforcing officer. 

ii. Civil Penalties. A violation of this chapter is subject to civil penalties and fines pursuant to Section 1-7.1 or Section 1-7.6, at the discretion of the enforcing officer. 

D. Stop Work Order.

Any activity that constitutes a violation is subject to a stop work order. Such activity must stop until the Agricultural Commissioner authorizes the work to proceed. Any violation of a stop work order constitutes a violation of this code.

E. Cannabis Violations.

i. Unregistered Cultivation. Unregistered industrial hemp cultivation will be subject to enforcement as an unpermitted commercial cannabis use pursuant to Section 26-88-252.

ii. Noncompliance with Removal or Destruction Requirements. Industrial hemp removal or destruction in violation of Section 37-9 may, at the discretion of the enforcing officer, be subject to enforcement as an unpermitted commercial cannabis use pursuant to Section 26-88-252.

iii. High THC Content. If a registered industrial hemp sample tests over 5% Total THC, the industrial hemp cultivation site may, at the discretion of the enforcing officer, be subject to enforcement as an unpermitted commercial cannabis use pursuant to Section 26-88-252.

iv. Enforcement Referral. Any violation subject to enforcement as an unpermitted commercial cannabis use may be referred to the Department of Permit and Resource Management for enforcement action.

v. [bookmark: _GoBack]Prior Violations. Any person responsible for an unpermitted commercial cannabis violation is ineligible for registration under this chapter, and ineligible to provide property owner authorization under this chapter, for a period of two (2) years from the date the violation was removed. For the purposes of this provision, persons responsible for the violation include those that actively caused the violation(s) and property owners who knew or should have known of the existence of the violation(s).

F. Suspension or Revocation of Registration.

The Agricultural Commissioner may suspend or revoke any registration accepted pursuant to this chapter in the event of the following:

i. Registration was based on inaccurate or incomplete information; 

ii. Registrant has operated in substantial nonconformance with the county code or registration materials;

iii. Registrant has failed to pay fees or penalties; or

iv. Registrant is responsible for an unpermitted commercial cannabis violation.

G. Remedies are Cumulative. All remedies contained in this chapter are cumulative and in addition to any other remedies or penalties available under this code or by law.

Sec. 37-11	Nuisance

Odor from a registered industrial hemp cultivation site cannot be considered a nuisance if the industrial hemp cultivation site is operated in accordance with this chapter, required and recommended best management practices, and state industrial hemp laws.

Sec. 37-12	Fees

A. County Fees. The Board of Supervisors will establish a schedule of fees for services provided under this chapter. Services subject to fees may include, but are not limited to, registration, testing, inspections, monitoring, and enforcement. 

B. Fees to Supplement State Fee Reimbursement. As authorized by California Food and Agriculture Code Section 81005(c), the Board of Supervisors may establish fees to cover the costs of implementing, administering, and enforcing state industrial hemp laws, except for costs that are otherwise reimbursed by the state.

C. All fees may be changed from time to time by a resolution of the Board of Supervisors.





mailto:Amy.Lyle@sonoma-county.org
mailto:epearsonsf@gmail.com


 
 

 
 

  
 

  
 

 
 

 
 

 

-- 

Erich Pearson | CEO 
6010 Commerce Blvd, Suite 152, Rohnert Park, CA, 94928 

Erich Pearson | CEO 
6010 Commerce Blvd, Suite 152, Rohnert Park, CA, 94928 
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From:  Ms. Harriet Buckwalter 
To:  Arielle Kohn; sonomafogg@aol.com; larry@reedgilliland.com; pcook@ch-sc.org; cameron@mauritsonfarms.com; 

JohnLowryCA@gmail.com; Tony Linegar; Andrew Smith 
Cc:  Susan Gorin; district4; David Rabbitt; Lynda Hopkins; Shirlee Zane; Tennis Wick; John Mack; Amy Lyle 
Subject:  FMWW Comment Letter regarding Draft Hemp Ordinance - November 21 Planning Commission Hearing 
Date:  Monday, November 11, 2019 8:22:47 AM 
Attachments:  2019-11-11 FMWW Letter to Planning Commission re_ Draft Hemp Ordinance.pdf 

2018-0806FMWWLetter on Cannabis OrdinanceSMW.PDF 

EXTERNAL 

Please see attached letter and supporting documents, to be entered into the public comment 
record for the draft hemp ordinance hearing November 21, 2019. 

Many thanks, 
Harriet 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 

Ms. Harriet Buckwalter, Co-Chair 
Friends of the Mark West Watershed 
Upper Mark West Watershed Fire Safe Council 
hbuck@sonic.net 
(707) 538-5307 
6985 Saint Helena Road 
Santa Rosa, CA 95404 
markwestwatershed.org 
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A watershed community 
dedicated to preserving, protecting, 


and restoring the Mark West Creek and its 
watershed as a natural and community 


resource. 


  
  


Friends of the Mark West Watershed 
6985 Saint Helena Road 
Santa Rosa, CA 95404 


Email: info@markwestwatershed.org 
Tel: 707-538-5307 


www.markwestwatershed.org 


 


Date: November 11, 2019 
To: Sonoma County Planning Commission  
RE: Draft Hemp Ordinance, Planning Commission November 21 Meeting 


Request for Ordinance Language to Protect Critically Impaired Mark West Creek 
Watershed  


 


Dear Planning Commission Members, 


 


The Friends of the Mark West Watershed (FMWW) is a community of neighbors, landowners, 


and supporters dedicated to preserving, protecting, and restoring the Mark West Creek and its 


watershed as a natural and community resource. FMWW is a 501(c)(3) non-profit organization 


that works to engage the community in hands-on ecologically-based stewardship projects and 


educational opportunities. FMWW also collaborates with several other non-profit and 


governmental agencies invested in the ecological health and sustainability of the Mark West 


Watershed. 


 


This letter is to request that the Planning Commission Members adopt Hemp Ordinance 


language that includes standards to protect streamflow in the Mark West Creek Watershed to 


avoid takings of endangered salmon. 


 


The Mark West Watershed is a crucial component of government efforts to restore Coho 


salmon populations in the Russian River watershed. Significant public funds have been 


expended for studies and restoration projects for the Mark West Watershed. 


 


Mark West Creek has been identified as a high priority stream for preservation and restoration 


by numerous federal, state, and local agencies including: 


 


● National Oceanic and Atmospheric Administration (NOAA) National Marine 


Fisheries Service 


● California Department of Fish and Wildlife 


● Wildlife Conservation Board 


● State Water Resources Control Board 


● Sonoma County Water Agency 


● Sonoma Resource Conservation District 


 


 







 


The Mark West Watershed is a significant area for conservation and protection because of its 


high water quality, extensive in-stream and riparian habitat, and endangered species.  


 


A typical assessment of the current condition of the Mark West Watershed is reflected in the 


Wildlife Conservation Board’s staff analysis contained in its Streamflow Enhancement Meeting 


Agenda (Item #7, Flow Availability Analysis for Mark West Creek Funding Request, March 9, 


2017), which describes the challenges facing the watershed: 


 


“The Mark West Creek watershed’s streamflow impairment is the result of many factors, 


including the watershed’s Mediterranean climate, increasing demand for water over time, 


hydrologic modification due to agricultural and rural development, and the effects of climate 


change and prolonged drought. These factors have resulted in insufficient summer baseflows, 


lack of high quality pool habitat, lack of winter refugia, and stream temperature which have 


been identified as limiting factors for steelhead trout (threatened) and Coho salmon 


(endangered) throughout the watershed.” 


 


Failure to prevent the impacts of hemp cultivation will further threaten the recovery of the 


watershed and will further exacerbate negative streamflow impacts. 


 


Additionally, the area has been a high-priority region for conservation easements and public 


lands acquisition by both the Sonoma Land Trust (SLT) and Sonoma County Agricultural 


Preservation and Open Space District (SCAPOSD). These lands include the SCAPOSD’s Cresta, 


McCullough, Rancho Mark West, and Saddle Mountain properties and the SLT’s Nefertierra and 


Rock Fall Woods. The Mark West Watershed also contains portions of Bothe-Napa Valley State 


Park and Pepperwood Preserve. Furthermore, SCAPOSD has chosen Upper Mark West Creek for 


a proposed riparian easement pilot program, recognizing the largely intact riparian area as a 


high priority for both fish and wildlife and human needs. 


 


In 2015, as a part of the Governor’s Water Action Plan, the California Department of Fish and 


Wildlife and the State Water Resources Control Board identified Mark West Creek as one of 


five high priority stream systems statewide to support critical anadromous fish, based on 


detailed studies that the creek was deemed restorable.  


 


The Upper Mark West Watershed was also selected as a keystone watershed for the Sonoma 


Resource Conservation District Russian River Creek Stewardship and Volunteer Monitoring 


Program in 1999. The watershed was selected by a multi-agency Technical Advisory Committee 


due to the significant aquatic resources and the relative interest, awareness and stewardship 


ethic shown by landowners and residents to restore and protect the watershed. 


 







 


Please see the attached letter submitted on our behalf to the Board of Supervisors on August 


6, 2018, which contains legal and scientific information that provides credible support for the 


decision to disallow any projects that could impact streamflows in the critically impaired 


Mark West Watershed. We ask that it also be included in the public comment record for the 


Hemp Ordinance. 


 


The Friends of the Mark West Watershed believes that granting hemp operations the ability 


to simply apply for ministerial permits on an individual basis does not allow for their impacts 


to be included in an overall assessment of cumulative stressors on the watershed.  


 


The California Environmental Quality Act (CEQA) requires that the County determine that its 


approval of this ordinance will not have a significant adverse impact on the environmental 


resources of the Mark West Watershed.  


 


Any Negative Declaration presented as part of the ordinance must contain adequate baseline 


data, evaluation of the consequences of yet unknown hemp cultivation projects on the 


watershed’s environmental resources, and proposals for mitigations capable of reducing 


those yet to be known impacts to a less than significant level. 


 


There are no data and, in fact, have been no adequate surveys of archaeological sites, rare and 


endangered species, wildlife corridors, vegetative communities, springs and wetlands, and 


other characteristics, all of which are subject to substantial impact and that cannot be 


adequately evaluated on an individual, project by project basis.  


 


Consideration of these impacts on a cumulative basis is essential and required by law. ​ The 


County has in its 1978 Franz Valley Area Plan and its General Plan identified the Mark West 


Watershed as an area whose environmental resources are to be protected as mitigation for 


environmental impacts resulting from the development of and loss of such resources in other 


parts of Sonoma County. Without adequate evaluation of the cumulative environmental 


impacts resulting from the adoption of the Ordinance on the environmental resources of the 


Mark West Watershed, these policy requirements cannot be fulfilled. 


 


This is especially true of watershed hydrology. Merely having applicants provide a project site 


specific hydro-geologic report prepared by a qualified professional with supporting data and 


analysis certifying that the onsite groundwater supply is adequate to meet the proposed uses 


and cumulative projected land uses in the area on a sustained basis​ is not sufficient to mitigate 


impacts. 


 







 


No such site specific report could possibly accomplish the mitigation asserted. There is no 


existing geologic mapping or subsurface data to determine the extent of influence on any 


individual well, let alone the cumulative impact of an unknown projected number of future 


hemp cultivation operations yet to be proposed and established in the watershed. This is simply 


not possible without first undertaking detailed geologic study and mapping  of the area and 


conducting multiple year streamflow and groundwater level monitoring and constructing a 


hydrology model for the entire watershed. 


 


Without such watershed hydrology work, it cannot be demonstrated that the Hemp 


Ordinance will not result in significant adverse effects on Mark West Creek and in particular 


to the Coho salmon and other endangered species that it now supports.   


 


Including protections in the hemp ordinance for the entire Mark West Watershed is necessary 


to protect this sensitive area from damage before it is too late. Already this watershed is 


stressed due to the Tubbs fire, the Kincade fire, years of drought, and the explosive increase in 


illegal cannabis operations during the last few years. ​At the very least, hemp cultivation should 


be restricted to Intensive Ag zoning (LIA), and prevented in the Extensive Ag (LEA), Diverse Ag 


(DA) and Resource and Rural Development (RRD) Zoning areas. 


 


Thank you for your time and attention to this matter. We appreciate your consideration of our 


point of view. The Friends of the Mark West Watershed has worked with federal, state and 


local agencies for many years to promote the protection and restoration of our watershed for 


future generations. Adoption of the hemp ordinance without protective measures in place 


threatens to reverse these critical efforts. 


 


Sincerely, 


 


Harriet Buckwalter Penny Sirota 


FMWW Co-Chair FMWW Co-Chair 


hbuck@sonic.net 


 


 


Cc: Sonoma County Board of Supervisors 


Sonoma County Agriculture Commissioner 


Sonoma County Agriculture Deputy Commissioner 


Permit Sonoma 
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396 HAYES STREET, SAN FRANCISCO, CA 94102 


T: (415) 552-7272   F: (415) 552-5816 


www.smwlaw.com 


ELLISON FOLK 


Attorney 


Folk@smwlaw.com 


 


 


August 6, 2018 


Via E-Mail Only 
 
Sonoma County Board of Supervisors 
575 Administration Drive 
Room 102A 
Santa Rosa, CA 95403 
BOS@sonoma-county.org  
Kay.Lowtrip@sonoma-county.org 
 


 


Re: Amendments to the Medical Cannabis Land Use Ordinance 
 
Dear Members of the Board of Supervisors: 


This firm represents the Friends of the Mark West Watershed (“FMWW”) in 
connection with the amendments to the County’s Cannabis Ordinance (“Project”).  As set 
forth in this letter, the  California Environmental Quality Act (“CEQA”) requires the 
preparation of an environmental impact report (“EIR”) before the County may approve 
the Project. The Project is not exempt from environmental review as asserted in the 
Planning Commission Staff Report (“PC Staff Report”) at 1.  


Our review of the documents describing the ordinance amendments, including the 
draft ordinance amendments and the June 7, 2018 PC Staff Report, served to deepen our 
concern that the County erred in relying upon CEQA exemptions to approve this Project. 
This assessment has been further confirmed by the investigation of our expert consultant, 
Kamman Hydrology and Engineering, whose letter dated August 3, 2018 is attached as 
Appendix A.  


In addition, the Project conflicts with the Sonoma County’s General Plan in 
violation of state Planning and Zoning Law, Govt. Code § 65000 et seq. As described in 
more detail below, the Project would conflict with multiple policies designed to protect 
the County’s natural and agricultural resources.  
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Finally, based on the Project’s significant environmental impacts and its 
inconsistency with the County’s General Plan, the County must exclude the Mark West 
watershed from the Cannabis Ordinance. As detailed below, the state of California has 
determined that the Mark West watershed is impaired and the cannabis operations 
authorized by the Project would exacerbate the already fragile nature of this important 
ecosystem. Therefore, the County must exclude the Mark West watershed from areas 
where cannabis operations would be permitted in the County. Without such an exclusion, 
the County would violate not only the requirements of CEQA and state planning and 
zoning law, it would also create unnecessary conflicts with state regulations prohibiting 
the issuance of permits to grow cannabis in impaired watersheds. 


I. The County May Not Approve the Project Without Preparing An 
Environmental Impact Report Under CEQA.  


CEQA is designed to ensure that “the long-term protection of the environment 
shall be the guiding criterion in public decisions.” Friends of College of San Mateo 
Gardens v. San Mateo County Community College District (2017) 11 Cal.App.5th 596, 
604 [hereinafter “San Mateo Gardens II”] (quoting No Oil, Inc. v. Los Angeles (1974) 13 
Cal.3d 68, 74). Thus, the statute requires an agency evaluating a project to develop an 
Environmental Impact Report (EIR) whenever “substantial evidence supports a fair 
argument that a proposed project ‘may have a significant effect on the environment.’” 
Committee for Re-Evaluation of T-Line Loop v. San Francisco Municipal Transportation 
Agency (2016) 6 Cal.App.5th 1237, 1245-46 (quoting Laurel Heights Improvement Assn. 
v. Regents of University of California (1993) 6 Cal.4th 1112, 1123). 


When an agency approves changes to a previously approved project, the agency 
must undertake a two-part decision-making process to determine what additional 
environmental review is required. See Friends of College of San Mateo Gardens,  v. San 
Mateo Community College District (2016) 1 Cal.5th 937 (2016) [hereinafter “San Mateo 
Gardens I”]; see also Pub. Res. Code § 21166; CEQA Guidelines § 15126. First, the 
agency must determine, based on substantial evidence on the record as a whole, whether 
the previous environmental document “retains some informational value” in light of the 
proposed changes. San Mateo Gardens I, 1 Cal.5th at 951. If the proposed modifications 
“render[] the prior environmental review wholly irrelevant,” the agency must conduct a 
new environmental review process. Id. at 952, n.3. 


If, on the other hand, the agency determines that the prior environmental 
documents retain some relevance, then the agency must conduct additional environmental 
review under the  provisions of Public Resources Code Section 21166. When an agency 
has previously prepared a negative declaration, additional subsequent environmental 
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review is required when “whenever there is substantial evidence to support a fair 
argument that proposed changes ‘might have a significant environmental impact not 
previously considered . . . .’” San Mateo Gardens II, 11 Cal.App.5th at 606 (quoting San 
Mateo Gardens I, 1 Cal.5th at 959). 


The standard of review for an agency’s decision to prepare a subsequent EIR or 
MND to account for changes to a project previously approved with a negative declaration 
thus mirrors the “fair argument” standard applicable to the decision to prepare an EIR or 
negative declaration in the first instance. See San Mateo Gardens I, 1 Cal.5th at 953. A 
subsequent EIR must be prepared if substantial evidence supports a fair argument that the 
proposed changes to the project may result in a significant environmental impact. San 
Mateo Gardens II, 11 Cal.App.5th at 606-07. Proposed changes might have a significant 
impact “when there is some competent evidence to suggest such an impact, even if other 
evidence suggests otherwise.” Id. at 607. 


The  proposed amendments to the Cannabis Ordinance constitute substantial 
revisions that require additional environmental review. The amendments would allow the 
expansion of commercial cannabis operations in areas where they were not previously 
permitted.  Moreover, in many cases, the expanded uses would be allowed with issuance 
of ministerial permits, which would preclude CEQA review at a future date.  See PC 
Staff Report, Exhibit B, Draft ORD 18-0003 Summary of Allowed Land Uses and Permit 
Requirements for Cannabis Uses. 


In addition, as explained further below, and in more detail in the attached 
Kamman Letter, ample evidence exists to support a “fair argument” that the proposed 
amendments may result in significant cumulative environmental impacts.  These impacts 
would include, but not be limited to: impacts to water quality resulting from increased 
erosion and siltation; impacts to listed aquatic species resulting from worsening water 
quality; impacts to sensitive habitat and sensitive species due to conversion of open space 
to cannabis production; and impacts to groundwater resources resulting from a substantial 
increase in groundwater use. Because the proposed amendments expand uses into 
Agricultural and Resources designated areas, and because these amendments have the 
potential to result in significant cumulative impacts, the County is required to prepare an 
EIR before it may approve the amendments.  


II. The Project Has the Potential to Result in Significant Environmental 
Impacts. 


The proposed ordinance amendments would allow cultivation of cannabis in 
agricultural, industrial, commercial and resource zones countywide.  This means that 
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undeveloped areas containing sensitive habitats and species, as well as areas critical to 
maintaining water quality and watershed health, would be vulnerable to new cannabis 
cultivation uses under the ordinance provisions. 


FMWW is particularly concerned that implementation of the Project would result 
in significant adverse impacts to Mark West Creek and its watershed. The Mark West 
Creek watershed (“MWW”) supports a number of state and federally protected plant and 
animal species. Mark West Creek is designated as a core or Phase I area in the Final 
Recovery Plan for Central California Coast Coho Salmon Evolutionarily Significant Unit 
in the 2012 NMFS Coho Recovery Plan. See, http://cohopartnership.org/watersheds.html. 
Therefore, the Mark West Creek is a designated, precisely mapped resource of critical 
concern for purposes of Guidelines § 15300.2(a)), due to its designation as critical habitat 
for two species listed under the federal Endangered Species Act—the Central California 
Coast Steelhead and Central California Coast Coho Salmon. Report on the Hydrologic 
Characteristics of Mark West Creek, Center for Ecosystem Management and Restoration 
(“CEMAR”), November 14, 2014 at 2, attached as Appendix B.  Furthermore, Mark 
West Creek flows into the Russian River, which is also listed as critical habitat for both 
species.  


The State Water Board has also listed portions of Mark West Creek and its 
tributaries as 303(d) impaired water bodies for sedimentation and temperature (upstream 
of the confluence with the Laguna de Santa Rosa). Other portions of Mark West Creek 
(downstream of the confluence with the Laguna) Mark West Creek is also impaired for 
aluminum, dissolved oxygen, phosphorous, and manganese. See, Study Plan - Habitat 
and Instream Flow Evaluation for Anadromous Steelhead and Coho Salmon in Upper 
Mark West Creek, Sonoma County, California Department of Fish and Wildlife, June 
2018, attached as Appendix C at 26. Because hydrological resources in the MWW and 
downstream are already impaired, expansion of cannabis operations has the potential to 
significantly impact those resources.  


The investigation by Kamman Hydrology and Engineering, Inc. also indicates that 
the MWW is vulnerable to both groundwater overdraft and to reduced groundwater 
recharge.  See, Kamman Letter at 3-6. As explained in the Kamman letter, given the 
conditions in the watershed, allowing expanded cannabis operations in the MWW would 
exacerbate groundwater overdraft.  Id. at 5. 


In addition, erosion resulting from activities allowed by the proposed Project—
both from the change in use and from associated construction of cannabis production 
facilities—is likely to lead to increased sedimentation of Mark West Creek and its 
tributaries, impairing this critical habitat area. The delivery of fine sediment from erosion 







 


Sonoma County Board of Supervisors 
August 6, 2018 
Page 5 
 
 


 


and runoff has been documented to have negative effects on water and habitat quality, 
specifically degrading spawning gravel habitat, juvenile rearing pool habitats, and 
juvenile salmonid survival and growth. Therefore, an increase in high-intensity uses, such 
as those associated with cannabis cultivation, are likely result in sediment deposits to 
Mark West Creek and increase negative impacts on aquatic habitat. The precise extent 
and potential significance of such increases would only become evident with a more 
detailed investigation of the specific construction features and methods associated with 
the activities that would be allowed under the ordinance amendments. Given this 
potential for erosion in a critical habitat area, it is crucial that the County perform a 
thorough analysis of this issue prior to approving the Project.   


The proposed amendments would result in allowing cannabis production 
countywide in much of the undeveloped areas of the County. Without further 
environmental review, the County would be making this broad approval with far-reaching 
effects without having answers to critical questions. As Supervisor Gorin has noted, there 
are many unanswered questions about the impacts of cannabis cultivation: How much 
energy does cannabis cultivation require? What is the typical water demand for cannabis 
cultivation? How does that water demand compare to other agricultural and industrial 
uses in the County? What sorts of impacts related to contaminated run-off can be 
anticipated from these operations? Are there areas of the County that may be more 
appropriate for cultivation than others? Without answers to these and other questions, the 
County cannot know the extent of potential impacts to biotic, water, agricultural and 
other sensitive resources.  These are exactly the type of impacts that must be analyzed in 
an EIR.  


III. The Project Does Not Qualify for Exemption From CEQA Review  


A. ‘General Rule’ or ‘Common Sense’ Exemption 


The PC Staff Report states that the Project is exempt from CEQA review under 
Section 15061(b)(3) of the CEQA Guidelines. PC Staff Report at 1.  The PC Staff Report 
further states that the Project is exempt under CEQA Guidelines sections 15307 and 
15308 (hence forth referred to as Class 7 and Class 8 exemptions) as an action taken to 
assure protection of natural resources and the environment. PC Staff Report at 16. None 
of these exemptions applies to the proposed amendments.  


First, the exemption provided under CEQA Guidelines section 15061(b)(3)—the so-
called “commonsense exemption”—only applies “[w]here it can be seen with certainty 
that there is no possibility that the activity in question may have a significant effect on the 
environment[.]” CEQA Guidelines Section 15061(b)(3). Even “if legitimate questions 
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can be raised about whether the project might have a significant impact and there is any 
dispute about the possibility of such an impact, the agency cannot find with certainty that 
a project is exempt.” Davidon Homes v. City of San Jose (1997) 54 Cal. App. 4th 
106,.117. As detailed above, however,  the amendments will have numerous significant 
impacts. Therefore, far from qualifying for the commonsense exemption, the County 
must prepare an EIR before it may approve the amendments.  


B.  Class 7 and Class 8 Exemptions 


The County’s reliance on the Class 7 and 8 exemptions is even more far-fetched.  
The categorical exemptions listed in CEQA Guidelines Section 15307 and 15308 do not 
apply to the amendments to the County’s ordinance because the amendments allow or 
expand an activity that may have a significant effect on the environment. These 
categorical exemptions only apply to actions that “assure the maintenance, restoration, or 
enhancement” of natural resources or the environment, respectively. Save Our Big Trees 
v. City of Santa Cruz (2015) 241 Cal.App.4th 694, 706-12. They apply, for example, 
where a project unambiguously phases out an activity that causes environmental harms. 
Magan v. County of Kings (2002) 105 Cal.App.4th 468, 476.  


In contrast, the exemptions do not apply where a project permits or expands 
activities that may have a significant environmental impact. Save Our Big Trees, 241 
Cal.App.4th at 706-12; see also Wildlife Alive v. Chickering (1976) 18 Cal.3d 190, 205-
06 (holding that a regulation setting a hunting season did not fall under the Section 15307 
exemption because hunting could have negative environmental impacts and the 
regulation permitted hunting.) Sections 15307 and 15308 do not apply to the County’s 
amendments here, because the amendments would allow an expansion of a use that has 
many significant impacts, including impacts to water quality, water supply, and 
construction related impacts.  


These exemptions are also unavailable because the Project may result in 
significant cumulative impacts over time and there is a reasonable possibility of a 
significant environmental effect due to unusual circumstances. CEQA Guidelines § 
15300.2(b) and (c).  Unfortunately, the County appears to have overlooked evidence that 
plainly triggers these “exceptions to the exemptions.” 


C. Business and Professions Code Section 26055(h) 


Finally, the exemption for local cannabis ordinances that allow 
discretionary review, Business and Professions Code Section 26055(h), does not apply to 
this ordinance. This exemption applies to ordinances that require discretionary review for 
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commercial cannabis activity, provided that that subsequent discretionary review itself 
includes CEQA review. Bus. & Prof. Code § 26055(h). The exemption thus ensures that 
the environmental impacts of commercial cannabis activity will ultimately be reviewed.  


The Section 26055(h) exemption does not apply to the proposed 
amendments to the County’s ordinance because they expand the use of ministerial zoning 
permits for certain commercial cannabis activities. By its terms, Section 26055(h) does 
not exempt ordinances allowing ministerial authorizations of cannabis activity. The 
reason for this is clear: unlike an ordinance that defers CEQA review to a subsequent 
discretionary approval, an ordinance that permits ministerial authorizations allows the 
County to entirely avoid ever reviewing the environmental impacts of certain cannabis 
activities. These ministerially-approved activities may each individually have an 
environmentally significant impact, and, as noted above, their cumulative impacts may be 
considerable—especially when considered in combination with the activity authorized by 
discretionary permits. Section 26055(h) is not intended to allow such activity to avoid 
CEQA review.  


Given that a project determined to be within a categorical exemption is excused 
from any further compliance with CEQA, courts “construe the exemptions narrowly in 
order to afford the fullest possible environmental protection.”  See, e.g., Azusa Land 
Reclamation Co., Inc. v. Main San Gabriel Basin Watermaster (1997) 52 Cal. App. 4th 
1165, 1193-94;   “[E]xemption categories are not to be expanded or broadened beyond 
the reasonable scope of their statutory language.”  Save Our Carmel River v. Monterey 
Peninsula Water Mgmt. (2006) 141 Cal. App. 4th 677, 697.  Thus, only “the clearest 
cases of categorical exemptions” will avoid environmental review.  Id.  This is not such a 
case. 
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IV. Approval of the Proposed Ordinance Amendments as Proposed––Which Are 
Inconsistent with the County’s General Plan––Would Violate Planning and 
Zoning Law.  


The state Planning and Zoning Law (Gov’t Code § 65000 et seq.) requires that 
development approvals be consistent with the jurisdiction’s general plan. As reiterated by 
the courts, “[u]nder state law, the propriety of virtually any local decision affecting land 
use and development depends upon consistency with the applicable general plan and its 
elements.” Resource Defense Fund v. County of Santa Cruz (1982) 133 Cal.App.3d 800, 
806. Accordingly, “[t]he consistency doctrine [is] the linchpin of California’s land use 
and development laws; it is the principle which infuses the concept of planned growth 
with the force of law.”  Families Unafraid to Uphold Rural El Dorado County v. Board 
of Supervisors (1998) 62 Cal.App.4th 1332, 1336. 


It is an abuse of discretion to approve a project that “frustrate[s] the General Plan’s 
goals and policies.” Napa Citizens for Honest Gov’t v. Napa County (2001) 91 
Cal.App.4th 342, 379. The project need not present an “outright conflict” with a general 
plan provision to be considered inconsistent; the determining question is instead whether 
the project “is compatible with and will not frustrate the General Plan’s goals and 
policies.” Napa Citizens, 91 Cal.App.4th at 379. Here, the proposed Project does more 
than just frustrate the General Plan’s goals. As discussed in more detail below, the Project 
is directly inconsistent with numerous provisions in the General Plan. 


The MWW is located within portions of Plan Area 3 (Healdsburg and Environs) 
and portions of Plan Area 5 ( Santa Rosa and Environs) and is also within the Franz 
Valley Specific Plan Area.  The proposed ordinance revisions would conflict with 
policies applicable to these plan areas. For example, the Sonoma County General Plan 
Land Use Element includes objectives and policies directed at locating commercial and 
industrial development in areas that protect rural and agricultural lands. These policies 
include: 


Franz Valley Specific Plan 
Hydrology - Within groundwater recharge areas, construction 
activities, creation of impervious surfaces, and changes in drainage 
should be avoided through discretionary actions. 
 
Healdsburg and Environs (Plan Area 3) 
Objective LU-14.2: Make Windsor and Healdsburg the commercial 
and industrial centers for the planning area. Avoid additional 
commercial and industrial uses and tourist related businesses in the 
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rural areas of this region. Maintain compact urban boundaries for 
Windsor and Healdsburg. (Emphasis added.) 
 
Santa Rosa and Environs (Plan Area 5) 
Policy LU-16f: Avoid amendments to include additional 
commercial or industrial use outside urban service areas. 
 


The Project is inconsistent with these policies because it would allow cannabis 
cultivation (both indoors and outdoors) in rural areas outside urban service areas. The 
ordinance revisions would also allow cannabis cultivation in some circumstances without 
discretionary review, which would be inconsistent with the Franz Valley Specific Plan. 


The Sonoma County General Plan Land Use Element includes multiple objectives 
and policies directed at locating development in areas that protect environmentally 
sensitive areas. These policies include: 


Goal LU-7: Prevent unnecessary exposure of people and property to 
environmental risks and hazards. Limit development on lands that 
are especially vulnerable or sensitive to environmental damage. 
(Emphasis added.) 


 
Objective LU-7.1: Restrict development in areas that are 
constrained by the natural limitations of the land, including but not 
limited to, flood, fire, geologic hazards, groundwater availability 
and septic suitability. (Emphasis added.) 


 
GOAL LU-10: The uses and intensities of any land development 
shall be consistent with preservation of important biotic resource 
areas and scenic features. 


 
Objective LU-10.1: Accomplish development on lands with 
important biotic resources and scenic features in a manner which 
preserves or enhances these features. 


 
The Project is inconsistent with these policies because it would allow cannabis 


uses in Agricultural and Resources and Rural Development designations without 
adequate limitations to ensure that environmentally sensitive resources, and groundwater 
resources are protected. 
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The Land Use Element also includes multiple policies directed at the protection of 
water resources.  Specifically: 


Goal LU-8: Protect Sonoma County’s water resources on a 
sustainable yield basis that avoids long term declines in available 
surface and groundwater resources or water quality. 


 
Objective LU-8.1: Protect, restore, and enhance the quality of 
surface and groundwater resources to meet the needs of all 
beneficial uses. 


 
Objective LU-8.5: Improve understanding and sound management 
of water resources on a watershed basis. 


 
Policy LU-8h: Support use of a watershed management approach 
for water quality programs and water supply assessments and for 
other plans and studies where appropriate. 


 
Policy LU-11g: Encourage development and land uses that reduce 
the use of water. Where appropriate, use recycled water on site, and 
employ innovative wastewater treatment that minimizes or 
eliminates the use of harmful chemicals and/or toxics. 


 
The Project is inconsistent with these policies because, as explained in the 


Kamman Letter, cannabis cultivation within the MWW would exacerbate groundwater 
overdraft and reduced groundwater recharge, which would adversely impact biotic 
resources. Cannabis cultivation is a water-intensive use that requires approximately twice 
as much water as wine grapes. See, K. Ashworth and W. Vizuete, High Time to Assess 
the Environmental Impacts of Cannabis Cultivation, Environmental Science & 
Technology (2017) at 2531-2533, attached as Appendix D and at 
https://pubs.acs.org/doi/10.1021/acs.est.6b06343. According to the article, a study of 
illegal outdoor grow operations in northern California found that “rates of water 
extraction from streams threatened aquatic ecosystems and that water effluent contained 
high levels of growth nutrients, as well as pesticides, herbicides and fungicides, further 
damaging aquatic wildlife.” Id. Another article indicates that  “water demand for 
marijuana cultivation has the potential to divert substantial portions of streamflow in the 
study watersheds, with an estimated flow reduction of up to 23% of the annual seven-day 
low flow in the least impacted of the study watersheds. Estimates from the other study 
watersheds indicate that water demand for marijuana cultivation exceeds streamflow 
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during the low-flow period. In the most impacted study watersheds, diminished 
streamflow is likely to have lethal or sub-lethal effects on state-and federally-listed 
salmon and steelhead trout and to cause further decline of sensitive amphibian species.” 
See, Bauer et al., Impacts of Surface Water Diversions for Marijuana Cultivation on 
Aquatic Habitat in Four Northwestern California Watersheds, PLos ONE (2015), 
attached as Appendix E and at 
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0120016. This increased 
intensity in water use has the potential to result in significant impacts to biotic resources 
and to other users. 


Cannabis cultivation also has the potential to lead to increased use of fertilizers 
and pesticides that could impact groundwater and source waters  and pose unique 
challenges related to treatment and disposal of chemicals in run-off and wastewater. 
These impacts would be even more pronounced in sensitive watersheds, such the Mark 
West Creek watershed and other Russian River tributaries.    


Similarly, the Project would be inconsistent with the following Land Use Element 
objectives and policies calling for the protection of agricultural lands: 


GOAL LU-9: Protect lands currently in agricultural production and 
lands with soils and other characteristics that make them potentially 
suitable for agricultural use. Retain large parcel sizes and avoid 
incompatible non-agricultural uses. 


 
Objective LU-9.1: Avoid conversion of lands currently used for 
agricultural production to non-agricultural use.  


 
Objective LU-9.2: Retain large parcels in agricultural production 
areas and avoid new parcels less than 20 acres in the "Land 
Intensive Agriculture" category. 


 
Objective LU-9.3: Agricultural lands not currently used for farming 
but which have soils or other characteristics that make them suitable 
for farming shall not be developed in a way that would preclude 
future agricultural use. 


 
In contrast to these General Plan goals and objectives, the proposed amendments 


would allow conversion of lands designated for agricultural uses for cannabis production, 
which includes construction of buildings to house indoor cultivation and would allow 
such production on parcels smaller than 10 acres. 







 


Sonoma County Board of Supervisors 
August 6, 2018 
Page 12 
 
 


 


As noted above, the Project will have substantial environmental impacts that have 
not been addressed by the County. These unanalyzed impacts will also result in 
inconsistencies with the General Plan. Therefore, the County must fully evaluate and 
mitigate the impacts of the Project before it can find the Project consistent with the 
County General Plan.  


V. The County Must Exclude the Mark West Watershed from the Proposed 
Ordinance. 


The proposed amendment to the Cannabis Ordinance include, Article 73 Section 
26-73-005 describing a Cannabis Exclusion Combining District, which provides for the 
exclusion of cannabis related uses in areas so designated.  June 7, 2018 Planning 
Commission Staff Report, Exhibit C. This section specifies criteria for areas to be 
included in the Exclusion Combining District, which include the following: 


(d) Areas where, because of topography, access, water availability or vegetation, 
there is a significant fire hazard; and 
 
(e) Areas with sensitive biotic resources or significant environmentally sensitivity 
exists. 


 
Here, the MWW satisfies both criteria.  First the area is characterized by steep 


sloped areas and encompasses areas identified as moderate, high, and very high wildland 
fire hazard zones. Sonoma County General Plan 2020, Public Safety Element, Figure PS-
1G.  Second, as discussed above and in the attached Kamman letter, the MWW is an 
“area with sensitive biotic resources or significant environmental sensitivity”, which 
satisfies the criteria under Section 26-73-005 (e) for exclusion.  


As enumerated in the Kamman letter and above, the MWW hosts critical aquatic 
and riparian habitat and endangered and sensitive aquatic species. Because of its unique 
physical and biological characteristics, the watershed has been identified in numerous 
natural resource planning efforts for protection and enhancement. See Kamman letter at 1 
and 2.  


There is also a documented trend in decreased groundwater availability in the 
MWW.  This trend, and an acknowledged strong linkage between groundwater and creek 
summer base flow, indicate that the MWW is susceptible to groundwater overdraft 
conditions. Kamman at 5.  
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In addition, the Groundwater Management Plan (GMP) for the Santa Rosa Plain 
Watershed indicates that groundwater levels have decreased in response to groundwater 
pumping in the Santa Rosa Plain groundwater basin. Kamman at 6. Mark West Creek 
flows into the Santa Rosa Plain. The GMP indicates that seepage from streams flowing 
onto the Santa Rosa Plain, including Mark West Creek, are a major source of recharge to 
the groundwater basin. Sustainable Groundwater Management Act requires governments 
and water agencies of high and medium priority basins (such as the Santa Rosa Plain 
Watershed) to halt overdraft and bring groundwater basins into balanced levels of 
pumping and recharge. Id. 


As explained in the Kamman Letter, any incremental increase in groundwater 
pumping within the upper Mark West Creek watershed would not only exacerbate 
overdraft of local aquifers, but would reduce streamflow in Mark West Creek and 
associated downstream recharge, additionally exacerbating overdraft in the Santa Rosa 
Plain groundwater basin.  Any future increases in groundwater pumping due to cannabis 
cultivation in the upper Mark West Creek watershed would also exacerbate groundwater 
overdraft in the Santa Rosa Plain basin. Id. 


State regulations governing cannabis activities in environmentally sensitive 
watersheds further support exclusion of the Mark West watershed. Specifically, the 
Department of Food and Agriculture is prohibited from issuing new licenses for 
commercial cannabis activities in watersheds that the State Water Resources Control 
Board or the Department of Fish and Wildlife determine are significantly impacted by 
cannabis cultivation. Cal. Code Regs. § 8216; see also Bus. & Prof. Code § 26069; Water 
Code § 13149. If the County were to issue licenses for cannabis cultivation in these areas, 
it would conflict with the intent of the state regulations to protect sensitive environments 
from cannabis-related impairments. Further, by issuing permits for cultivation in 
impaired areas, the County could create a situation in which it is actively permitting 
activities that may be prohibited by the State, putting cannabis cultivators and the County 
itself in an untenable legal position.  


 Though the State Water Resources Control Board and the Department of Fish and 
Wildlife have not yet determined that cannabis activities have significantly impacted the 
Mark West watershed, it seems foolish to wait for this eventuality—and the associated 
degradation of a sensitive habitat—to occur. As this letter has emphasized, the Mark 
West watershed has already been identified as impaired in various respects. For example, 
the North Coast Regional Water Quality Control Board has identified Mark West Creek 
as impaired with respect to aluminum, dissolved oxygen, phosphorus, manganese, 
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sedimentation/siltation, and temperature.1 Further, the Mark West Creek is one of five 
streams the California Water Action Plan selected for an effort to restore important 
habitat for anadromous salmonids. See, Study Plan - CDFW, June 2018, at i.v., 9-11, 
attached as Appendix C. The study plan for this effort notes that “Water diversions, 
modifications to riparian vegetation, and sediment delivery to streams [like Mark West 
Creek] . . . have contributed to the degradation and loss of habitat” for endangered 
salmonid species. Id.  Considering (1) the existing sensitivity of the watershed, and (2) 
the numerous impacts on water and aquatic resources resulting from cannabis cultivation 
that are contemplated by the State Water Resources Control Board’s Cannabis 
Cultivation Policy,2 it makes no sense to allow cannabis cultivation in the Mark West 
watershed. Instead, excluding cannabis cultivation from the Mark West watershed avoids 
incompatibility with state regulations, prevents the County from issuing permits to 
cultivators who may then be unable to receive state licenses, and avoids degradation of a 
valuable environmental resource.  
 


Therefore, the FMWW request that the Mark West watershed be designated as 
part of the exclusion zone. Only by excluding cannabis operations from the MWW can 
the County ensure that sensitive biotic resources present in the watershed are protected. 


 
Finally, it is important to note that property owners do not have an absolute right 


to grow cannabis. State and federal law simply provide that the County must allow an 
economically reasonable use of property. Agins v. Tiburon (1980) 447 U.S. 255, 260. 
Property owners are not entitled to any particular use of property nor are they entitled to 
compensation for even a “very substantial” diminution in the value of their property. 
Long Beach Equities v. County of Ventura (1991) 231 Cal. App. 3d 1016, 1036. By 
contrast, the County has an obligation to protect public trust resources and to comply 
with state law. National Audubon Society v. Superior Court (1983) 33 Cal. 3d 419.  


 
Even if ensuring compliance with these state and local laws substantially 


diminishes the value of the applicant’s property, there is no automatic taking or County 
liability.  For example, in MacLeod v. Santa Clara County, a property owner sued for a 


                                              
1 See Laguna de Santa Rosa TMDLs, North Coast Regional Water Quality Control Board, 
https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/laguna_de_sant
a_rosa/. 
2 Cannabis Cultivation Policy: Principals and Guidelines for Cannabis Cultivation, 
California State Water Resources Control Board,  Oct. 17, 2017, 
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2017/final_
cannabis_policy_with_att_a.pdf.  
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taking after he was denied a timber harvesting permit for his 7,000 acre ranch.  (9th Cir. 
1984) 749 F.2d 541, 542-44. On appeal, a 9th Circuit court held that the denial of the 
permit was not a taking because the owner could continue to use or lease the land for 
cattle grazing as well as hold the property as an investment. Id. at 547. “The fact that the 
denial of the permit prevented [the owner] from pursuing the highest and best use of his 
property does not mean that it constituted a taking.” Id. at 548.  Similarly, in Long Beach 
Equities, the court found that even where “zoning restrictions preclude recovery of the 
initial investment made.” they do not result in a taking as long as some use of the 
property remains.  231 Cal. App. 3d at 1038.  


 
Designation of the Mark West watershed as an exclusion zone will simply prohibit 


the cultivation of cannabis in an area that is ecologically sensitive; it will not preclude 
other uses of property in the area. Because other less impactful uses of property remain, 
the County will have more than met its obligation to ensure some economic use of 
property in the watershed.   


 
VI. Conclusion 


In view of the foregoing, FMWW respectfully requests that the County designate 
the Mark West watershed as part of an Cannabis Exclusion Combining District and that if 
it does proceed with approval of Project, that it first prepare an EIR to fully disclose, 
evaluate, and mitigate the Project’s significant environmental impacts.   
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 Very truly yours, 
 
SHUTE, MIHALY & WEINBERGER LLP 
 


 
 
Ellison Folk 
 


 
 
Carmen J. Borg, AICP 
Urban Planner 
 
 


 
cc: Supervisor Susan Gorin  
 Supervisor David Rabbitt 


Supervisor Shirlee Zane 
Supervisor James Gore 
Supervisor Lynda Hopkins 
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       Kamman Hydrology & Engineering, Inc. 
7 Mt. Lassen Drive, Suite C122, San Rafael, CA  94903 


Telephone: (415) 491-9600 
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August 3, 2018 


 
Ms. Carmen Borg and Ms. Ellison Folk 
Shute, Mihaly & Weinberger LLP 
396 Hayes Street 
San Francisco, CA  94102-4421 
 
Subject: Review of Amendments to the Sonoma County Cannabis Ordinance 


 
 
Dear Ms. Borg and Ms. Folk: 


I have been retained by you to review and evaluate documents related to the Amendments 
to the Sonoma County Cannabis Ordinance.  A bibliography of materials I reviewed is 
attached to this letter along with my resume.  Based on this review, I’ve prepared the 
following comments on key issues related to water resources, with focus on the upper 
Mark West Creek watershed (MWW)1. 
 
 


1. Upper MWW should be designated Cannabis Exclusion Combining District due 
to presence of sensitive biotic resources 


The Mark West Creek watershed is unique to Sonoma County in that it hosts critical 
aquatic and riparian habitat and endangered and sensitive aquatic species. Because of its 
unique physical and biological characteristics, the watershed has been identified in 
numerous natural resource planning efforts for protection and enhancement, including the 
following. 
 


 Upper Mark West Creek provides habitat for the following listed species under 
the U.S. Endangered Species Act (ESA): CCC steelhead listed as threatened in 
1997; CC Chinook Salmon listed as threatened in 1999; CCC Coho Salmon listed 
as endangered in 2005.  Coho in the Russian River watershed have also been 
listed as endangered under the California Endangered Species Act (CESA) in 
2005 and were nearly extirpated from the watershed in the late 1990s (CDFW, 
2018). Other aquatic species of special concern found in the upper watershed 
include California Roach (Lavinia symmetricus), Northwestern Pond Turtle 
(Actinemys marmorata), and Foothill Yellow-Legged Frog (Rana boylii) (Ibid). 


 Mark West Creek is ranked as critical habitat for steelhead and coho salmon and 
assigned as a Phase 1 (highest priority) stream for coho recovery in National 


                                                 
1 For purposes of this letter, the upper Mark West watershed is defined as the Critical Habitat Area of the 
Porter Creek-Mark West Creek drainage indicated on the County’s Groundwater Availability map, dated 
December 6, 2016 and contained in Policy and Procedure Number 8-1-14, “Procedures for Groundwater 
Analysis and Hydrogeologic Reports” (PRMD, 2017). 
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Marine Fisheries Service’s (NMFS) Central California Coast Evolutionary 
Significant Unit (CCC ESU) Coho Recovery Plan (NMFS, 2012).   


 The Mark West Creek watershed was selected in 2014 as one of only five 
watersheds under the California Water Action Plan (CWAP) to receive 
coordinated efforts by the SWRCB and California Department of Fish and 
Wildlife (CDFW) to enhance stream flows in systems that support critical habitat 
for anadromous fish (SWRCB, 2018). 


 In response to the CWAP, the CDFW has recently begun a Habitat and Instream 
Flow Study in the upper Mark West Creek.  Goals and objectives of the study are 
to identify and develop relationships between stream flow and available salmonid 
habitat and determine the flows and water quality conditions needed to maintain 
rearing habitat and connectivity for juvenile salmonids and their food sources 
(CDFW, 2018). 


 The upper Mark West Creek watershed was designated a “Natural Landscape”2 
Priority Conservation Area (PCA) by ABAG in 2008.  Priority Conservation 
Areas (PCAs) are open spaces that provide agricultural, natural resource, scenic, 
recreational, and/or ecological values and ecosystem functions. These areas are 
identified through consensus by local jurisdictions and park/open space districts 
as lands in need of protection due to pressure from urban development or other 
factors. 


 The majority of the upper Mark West Creek watershed that falls within the 
jurisdiction of the Franz Valley Specific Plan study area (1979) and has been 
assigned a “resource conservation” designation, recognizing the resource 
suitability, environmental and public service constraints, and natural sensitivities 
of the area3.  Because the majority of the Plan area occurs within areas of 
marginal (or less) groundwater availability, the Plan recommends that 
construction activities, creation of impervious surfaces and changes in drainage 
should be avoided through the Planning Division’s discretionary actions.  The 
Plan also recommends, “Maintain a low intensity of residential development in 
the Mark West Creek area to maintain future County preserve options; especially 
observe riparian setbacks along this creek”.  


 In 2008, with funding from the Sonoma County Water Agency through the 
Cooperative Russian River Watershed Program, Sotoyome Resource 
Conservation District initiated the Upper Mark West Watershed Management 
Plan.  The goals of the Plan are to meet water quality standards for sediment, 
support aquatic life and restore aquatic habitat, protect and enhance wetland 
habitat, promote native biodiversity in upland habitats and improve water 
conservation. 


 
As demonstrated in the planning and study efforts listed above, the Mark West Creek 
watershed is an “area with sensitive biotic resources or significant environmental 
                                                 
2  PCAs are categorized by four designations: Natural Landscapes, Agricultural Lands, Urban Greening and 
Regional Recreation. 
3 The 1979 Plan contains substantial description and analysis of natural resources in the study area.  This 
original background language was deleted from all subsequent modified versions (1993, 2008 and 2012) of 
the Plan.  The landuse designations cited here are from the 1979 Plan. 
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sensitivity” which satisfies the criteria for designating the watershed as a Cannabis 
Exclusion Combining District. 
 
 
2. Upper MWW should be designated Cannabis Exclusion Combining District 


because local groundwater aquifers are in overdraft 
The County funded a study by Kleinfelder, Inc. in 2003 to explore the factors affecting 
the availability of groundwater in three water scarce areas experiencing concentrated 
building and well construction (Kleinfelder, 2003).  One area, the Mark West Study Area, 
is a 7.5 square mile intermountain valley located just north of Santa Rosa lying within the 
Mark West Springs Creek watershed4.  The aquifer underlying the Study Area is 
primarily fractured bedrock of the Sonoma Volcanics, though thick deposits of the Glen 
Ellen formation occur in the northwest portion of the area where there is relatively little 
development.  Kleinfelder states that the availability of groundwater in these formations 
is not predictable, but where groundwater is found, it is generally sufficient to supply 
current demand. 
 
As part of their study, Kleinfelder quantified changes in residential and urban water 
demands between 1950 and 1997 along with construction depth and water levels of 
numerous wells. They found that the mean depth to water in new wells trends downward 
in each study area over time; the trend in Mark West Study Area drops from 90 feet in 
1950 to about 175 feet in 1997.  They conclude that the downward trend in depth-to-
water in new wells corresponds to the trend of overall development.  They also found a 
clear trend of increasing average well depths over time.  They attribute the trend of 
increasing well depths to the need for drillers to reach groundwater levels that are 
lowering over time. 
 
Kleinfelder’s analysis of the annual average depth to water in new wells shows a trend of 
decreasing water levels over time in the three Study Areas.  They conclude the decline in 
water levels is most likely explained by increased groundwater extraction over time.  The 
trend analysis of depth to water in new wells together with reports of dropping water 
levels, seasonal well failures, and complete well failures all suggest groundwater 
overdraft5 conditions.  Additional development beyond the 1997 levels will likely 
increase overdraft as indicated in the following excerpt from the Kleinfelder report (pg. 
40). 
 


There is a potential for further residential and agricultural development 
in the Study Areas because they have not been developed to the maximum 
density allowed by existing zoning ordinances. New homes and vineyards 
require water and more wells would be needed to meet demand. 
Additional groundwater extraction is likely to increase the rate of 
overdraft and result in further decline of groundwater levels. In fact, if an 
overdraft condition currently exists, groundwater levels may continue to 


                                                 
4 The other two study areas included the Joy Road and Bennett Valley Areas. 
5 Groundwater overdraft occurs when groundwater use exceeds the amount of recharge into an aquifer, 
which leads to a decline in groundwater level. 
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decline even if no additional extraction occurs. Levels will continue to 
drop as long as extraction exceeds recharge. 


 
In response to the expansion of vineyards and rural residences in rural Sonoma County 
over the recent decades, CEMAR (Center for Ecosystem Management and Restoration) 
completed a study on how human development has effected hydrologic conditions and 
salmonid habitat in the upper Mark West Creek watershed6 (CEMAR, 2014).  CEMAR 
states that in the Mark West Creek watershed irrigated agriculture and rural residences 
are the two most evident forms of water use, with vineyards being the most prevalent 
agricultural cover type.  As part of their study, CEMAR quantified annual water demands 
for human uses in the upper watershed for comparison to summer streamflow data 
collected at several locations along the main stem Mark West Creek.  Key findings and 
conclusions from the CEMAR report include the following. 
 


 The upper watershed is geologically and topographically diverse.  The majority of 
the watershed is underlain by Sonoma Volcanics and a large portion is Franciscan 
Complex. 


 The source of summer base flows in Mark West Creek come from springs and 
groundwater seepage from the Sonoma Volcanics7.  Although flow rates are low 
(ranging from around 0.5 to 0.03 ft3/s, the creek exhibits consistent stable low 
flow through summer months, especially in headwaters. 


 Study estimates indicate that residential and agricultural summer water demands 
exceed creek flow rates throughout the dry season May-October. 


 Though there may be very few surface water diversions directly from Mark West 
Creek, water needs satisfied through pumping groundwater or from spring boxes 
likely remove water that would otherwise become base flow. 


 Base flow in late summer could increase substantially if human water needs met 
through pumping groundwater or diverting from streams during the dry season 
were reduced. 


 The potential for groundwater pumping to deplete streamflow is much greater for 
Sonoma Volcanic geology than Franciscan bedrock, even if Franciscan bedrock is 
thicker and closer in proximity to the stream. 


 The data describing depth to water in well completion reports indicates an overall 
trend of greater depth to water among those wells located within the entire study 
region, as well as those wells within one-quarter mile of Mark West Creek for the 
period 1965-20148. 


                                                 
6 The CEMAR report focuses specifically on the area upstream of the confluence with Humbug Creek with 
Mark West Creek (near the west end of St. Helena Road). 
7 The 1979 Franz Valley Specific Plan corroborates this conclusion in the following statements, “In 
addition to the valley recharge in the alluvial soils and the stream gravels of the Franz and Knight Valleys, 
the more permeable and fractured areas of the Sonoma Volcanics are of major importance for groundwater 
recharge.  Two areas along the upper reaches of Mark West Creek are responsible for maintaining summer 
flow and the high quality of the riparian vegetation and the fishery habitat of the creek”. 
8 Although not stated in the CEMAR report, similar to the Kleinfelder study, the long-term trend of 
declining (lowering) groundwater levels suggest groundwater overdraft. 
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 Summer base flows are lower or recede into subsurface alluvium in portions of 
the main stem Mark West Creek and North Fork Mark West Creek due to 
excessive sediment accumulation and channel aggradation. 


 Groundwater pumping likely results in reduced creek base flow, especially if 
wells are located in bedrock fractures that would otherwise provide base flow in 
summer. 


 Given the range of possible scenarios for describing surface water-groundwater 
relationships in fractured bedrock, it is not possible to know how pumping 
groundwater from fractured bedrock may affect streamflow without conducting a 
test of well operation and streamflow response to see whether and how 
streamflow patterns deviate from baseline conditions when water is pumped. 


 
In 2016, a notably dry year, the State Water Resources Control Board (SWRCB) 
submitted an Emergency Regulatory Action regarding enhanced water conservation and 
additional reporting requirements for the protection of specific fisheries in the Mark West 
Creek watershed.  The SWRCB has authority to ensure the protection and preservation of 
streams and to limit diversions to protect critical flows for species, including for state- 
and federally- threatened and endangered salmon and steelhead species.  An important 
and relevant statement in this emergency order is the acknowledged role groundwater 
plays in sustaining creek flows.  The order states, “Due to the known hydraulic 
connection between sub-surface water and surface streams in the Russian River 
watershed, as well as the limited water use information in the area, additional 
information on diversions, whether surface or subsurface, and use of water is needed to 
better assess impacts on surface stream flows”. The emergency regulatory action was 
effective from 3/30/2016 to 12/28/16. 
 
Based on available technical studies, groundwater supplies in the upper Mark West Creek 
Watershed have steadily declined over the past 70 years and several local aquifers are in 
overdraft condition.  It is acknowledged that groundwater sustains summer creek base 
flows.  Existing creek base flow rate in upper Mark West Creek are very low during 
summer and is reduced to a level that threatens salmonids and other aquatic species 
during dry year-types. The increased water demands associated with expanded cannabis 
cultivation will only further exacerbate existing cumulative impacts on water/aquatic 
resources in upper Mark West Creek.  Because of the documented trend in decreased 
groundwater availability and strong linkage between groundwater and creek summer base 
flow, it is recommended that the upper Mark West Creek watershed be designated a 
Cannabis Exclusion Combining District. 
 
 
3. Upper MWW should be designated Cannabis Exclusion Combining District due 


to existing water quality impacts in the watershed   
The RWQCB has listed Mark West Creek and its tributaries upstream and downstream of 
the confluence with the Laguna de Santa Rosa as 303(d) impaired water bodies for 
sedimentation/siltation and temperature (RWQCB, 2018). Downstream of the confluence 
with the Laguna, Mark West Creek is also listed as impaired for aluminum, dissolved 
oxygen, phosphorous, and manganese.  Cannabis cultivation typically requires earth 
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disturbance that generates potential sediment discharge to nearby water bodies, especially in 
steep or unstable terrain or where in close proximity to drainages.  Given the existing upper 
watershed is impacted by sediment delivery to the creek, even small and unintentional 
sediment loading will add to existing cumulative adverse impacts to the creek.  Therefore, it 
is recommended that the upper Mark West Creek watershed should be designated 
Cannabis Exclusion Combining District to avoid this impact. 
 
 
4. Upper MWW should be designated Cannabis Exclusion Combining District due 


to reduced recharge to the Santa Rosa Plain Groundwater Basin   
The County is developing a Groundwater Management Plan (GMP) for the Santa Rosa 
Plain Watershed (Santa Rosa Plain Basin Advisory Panel, 2014) pursuant to the state 
Sustainable Groundwater Management Act (SGMA). As stated in the GMP, groundwater 
levels have decreased in response to groundwater pumping in the Santa Rosa Plain 
groundwater basin.  SGMA requires governments and water agencies of high and 
medium priority basins9 to halt overdraft and bring groundwater basins into balanced 
levels of pumping and recharge. 
 
The GMP indicates that seepage from streams flowing onto the Santa Rosa Plain, 
including Mark West Creek, are a major source of recharge to the groundwater basin.  
Thus, any incremental increase in groundwater pumping within the upper Mark West 
Creek watershed would not only exacerbate overdraft of local aquifers, but would reduce 
streamflow in Mark West Creek and associated downstream recharge, additionally 
exacerbating overdraft in the Santa Rosa Plain groundwater basin.  Any future increases 
in groundwater pumping due to cannabis cultivation in the upper Mark West Creek 
watershed would also exacerbate groundwater overdraft in the Santa Rosa Plain basin.  
Therefore, it is recommended that the upper Mark West Creek watershed should be 
designated Cannabis Exclusion Combining District to avoid this impact. 
 
 
5. Further amendments to the Ordinance are needed to provide consistency with 


state law and regulations 
 


a) Stream flow monitoring requirement: CEMAR (2014) concludes that the complex 
geology and surface water-groundwater interaction of the upper Mark West Creek 
watershed render standard County “hydrogeologic investigations” insufficient to 
evaluate the impacts of groundwater pumping on creek flow.  This scenario likely 
exists in many other County watersheds.  CEMAR recommends that coordinated 
well operation (pumping) observations and creek flow monitoring is required to 


                                                 
9 The Santa Rosa Plain groundwater sub-basin (defined in DWR’s Bulletin 118) is currently identified as a 
medium priority basin/subbasin and is, therefore, subject to the requirements of SGMA. In May 2018, 
DWR proposed elevating the Santa Rosa Plain basin to a high priority basin. Public comment is open until 
August 20th, 2018 with final prioritization in mid-October. The proposed change is not expected to have 
any immediate impact on the development of the Groundwater Sustainability Plan or other GSA activities, 
as medium and high priority basins are subject to identical requirements and timelines under SGMA. 
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identify and quantify groundwater-surface water interaction.  The Counties 
Cannabis Ordinance [Sec. 26-88-254, (g), (10)] includes the requirement for the 
preparation of a hydro-geologic report to certify that operation of an onsite 
groundwater supply does not exacerbate an overdraft condition in basin or aquifer 
or result in reduction of critical flow in nearby streams.  However, the following 
section of the ordinance [Sec. 26-88-254, (g), (11)] only discusses groundwater 
monitoring and reporting protocols.  As indicated above, stream flow monitoring 
is also required to definitively assess potential impacts on instream flows from 
groundwater withdrawals.  Therefore, I recommend that an additional stream flow 
monitoring requirement be added to the ordinance for sites located within 
Groundwater Availability Zone 3 or 4, consistent with surface water flow 
monitoring requirements contained in the RWQCB Cannabis Cultivation Policy. 
 
 


b) Instream flow requirements: A stated purpose of the County’s ordinance 
amendment is to “harmonize” and “align” the ordinance with state 
law.  Numerous requirements under the RWQCB Cannabis Cultivation Policy are 
triggers and/or mitigations in response to impacts on water and aquatic resources 
that are clearly anticipated (and articulated) from increased cannabis cultivation 
(e.g., minimum instream flow requirements).  The State regulations clearly 
identify/anticipate and address potential adverse impacts from the legalization of 
cannabis cultivation.  The County’s ordinance should do likewise.    
 


 
Please feel free to contact me with any questions regarding the material and conclusions 
contained in this letter. 
 
Sincerely, 


 
Greg Kamman, PG, CHG 
Principal Hydrologist 
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ABSTRACT 
Mark West Creek is an important stream for the recovery 
of salmon in the Russian River watershed. One of the 
principal challenges to recovering these fishes is 
maintaining sufficient flowing water through the summer 
dry season, when human water demands can result in 
reduced flow during a time when it is naturally very low.  
Analyses of rainfall dynamics, streamflow dynamics, and 
human development indicate that there is sufficient water 
on an annual scale to meet existing human and 
environmental water needs; but diverting water from 
aquifers, springs, and streams has likely contributed to less 
water in upper portions of Mark West Creek than would be 
present naturally. Agricultural needs and residential needs 
are similar in magnitude, and if water is stored in winter to 
meet these needs rather than obtained during the dry 
season, these management changes could have a 
meaningful benefit on streamflow during the dry season. 
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Cover photo: Mark West Creek downstream of Neal Creek, Summer 2013. 
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1. Introduction 
 


Mark West Creek is one of the largest tributaries to the Russian River, draining a catchment of 
51 square miles before its confluence with the Laguna de Santa Rosa southwest of Windsor. 
NOAA Fisheries regards the Mark West Creek watershed as having high potential for supporting 
anadromous salmonids, ranking it as critical habitat for steelhead and coho salmon, and 
assigning it as a Phase 1 stream for coho recovery in its CCC ESU Coho Salmon Recovery Plan 
(Figure 1). Anecdotal reports from stakeholders in the Mark West Creek watershed and fish-
monitoring groups also indicate that Mark West Creek and its tributaries currently support 
salmonids (mostly steelhead trout), though in lower numbers than were present in the recent past.  
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Like many parts of rural Sonoma County, the Mark West Creek watershed has undergone land 
use changes that are believed to alter the dynamics of the hydrologic regime (NMFS 2012). In 
recent decades, vineyards have expanded to join the many rural residences in the Mark West 
Creek watershed; concerns have arisen about proposed industrial facilities (namely, wineries) as 
well. Depending on how water is obtained, each of these human developments may alter the flow 
regime: data from across the county indicate that a number of water uses, ranging from 
agricultural to recreational to domestic, all have potential to influence streamflow during the 
summer dry season, in part because streamflow is naturally very low. Concerns have also arisen 
that water storage in winter could reduce winter flows during salmon migration periods, though 
studies have indicated that these impacts are variable through the Russian River watershed 
(Deitch et al. 2013). 


This report describes the hydrologic characteristics and factors that influence the water balance 
of the upper Mark West Creek watershed (Figure 2). Much of this report focuses specifically on 
the area upstream of the confluence of Humbug Creek with Mark West Creek (near the west end 


 


 


Figure 1. Areas in the lower Russian River watershed in the NMFS CCC Coho Recovery Plan, by priority (NMFS 
2012). 
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of St. Helena Road), referred to henceforth as Upper Mark West Creek. In particular, this report 
focuses on characteristics of land cover and human development, rainfall and runoff, geology, 
and channel geomorphology as they pertain to the hydrology of the upper Mark West Creek 
watershed. Based on the information presented, we conclude the report by summarizing 
management tools that could be utilized to increase summer base flow in Mark West Creek.  


 


 


Figure 2. Mark West Creek watershed, with the upper Mark West watershed used in this study identified. 
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2. Rainfall  
 


Rainfall is the principal driver of hydrologic processes in coastal California. Virtually all 
precipitation occurs as rainfall, and streams generally respond quickly to rainfall with elevated 
streamflow. When rainfall ends, streamflow gradually recedes until the following rainfall event 
(which, depending on the time of year, may occur several months later). In addition, streamflow 
in years with higher-than-average rainfall have appreciably different streamflow dynamics than 
in years with less-than-average rainfall (Deitch and Kondolf, 2012). These streamflow dynamics 
define instream conditions for anadromous salmonids through the year: fishes such as steelhead 
trout and coho salmon migrate upstream to spawn during and following high-flow pulses, and 
juvenile fishes rear in freshwater streams for at least one year before migrating to the ocean as 
smolts (coho spend one year as juveniles in freshwater streams, while steelhead may spend up to 
three). The purpose of this section is to quantify the amount of rain that falls on the Mark West 
Creek watershed, based on standard data sources; describe differences between these standard 
sources and measured data within the watershed; and estimate the differences between rainfall in 
a “normal-type” versus “dry-type” year. 


 


Annual-scale rainfall 
On an annual scale, the Mark West Creek watershed receives a considerable amount of rainfall. 
Reports on the Mark West Creek watershed frequently cite an average annual precipitation of 50 
inches of rain in the upper portion of the watershed (e.g., ESA 2012, Todd Engineers 2006). Our 
analysis of spatial rainfall data based on the PRISM data set (Parameter-elevation Regressions on 
Independent Slopes Model, developed by researchers at Oregon State University, which is 
frequently cited as the standard for rainfall estimation in California) provides a slightly lower 
estimate of 42.5 inches in an average year for the entire watershed, including the lower portion in 
the Santa Rosa Plain (Figure 3). Orography influences the spatial variability of rainfall: whereas 
PRISM estimates the low-relief downstream portion of the watershed receives 35 inches in an 
average year, the upper high-relief portion receives more than 50 inches on average. This 
underestimates local rainfall measurements taken at the Mark West headwaters: local 
measurements indicate an average of approximately 65 inches through the year, recorded from 
1965-2011 (Doerksen, unpublished data).  


Based on the PRISM average annual rainfall data set (which, as described above, provides a low 
estimate of rainfall in the headwaters), 42.5 inches of rainfall over the 51 square mile watershed. 
This corresponds to 117,000 acre-ft, or 38.2 billion gallons, of water as rainfall to the Mark West 
watershed in an average year (Table 1). As discussed above, upper Mark West Creek is the 
wettest portion of the Mark West watershed: PRISM estimates that it receives approximately 
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46.4 inches of rain over its 14 square mile catchment (34,500 acre-ft, or 11.2 billion gallons) in 
an average year. Though this is likely an underestimate based on locally collected data described 
above, the PRISM rainfall data provide a conservative estimate from a water resource 
perspective. 


 


  


Figure 3. Average annual rainfall over the Mark West Creek watershed (PRISM data). 


 


Table 1. Average and dry-year rainfall in the Mark West Creek watershed and upper Mark West watershed, in 
inches, acre-feet, and gallons. 


   
Average annual rainfall 


 
Estimated dry-year rainfall 


Watershed Catchment 
area, mi2 


Rainfall, 
inches 


Total precip, 
acre-ft 


Total, gallons Rainfall, 
inches 


Total precip, 
acre-ft 


Total, gallons 


Mark West 
Watershed 


51.70 42.5 117,000 38,200,000,000 21.2 58,600 19,100,000,000 


Upper Wark 
West 


watershed 


 
14.0 


 
46.3 


 
34,500 


 
11,300,000,000 


 
23.1 


 
17,300 


 
5,600,000,000 
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Rainfall in coastal California can be highly variable from one year to the next; thus, multi-annual 
variability must be considered in any water resources analysis intended to evaluate water 
availability for human or ecological needs. Long-term data measured at nearby Healdsburg 
indicate that the rainfall in a very dry year is approximately half of the rainfall in an average 
year: rainfall in water year 1972, exceeded by 95% of 61 years from 1951 to 2011, was 21.4 
inches (half of the average annual rainfall [42.9 inches] recorded at Healdsburg over the 61 year 
period of record; Figure 4). In a very wet year (e.g., 1995, exceeded by 5% of 61 years), rainfall 
is approximately two-thirds more than average (71 inches). These comparisons provide useful 
rules-of-thumb for what might be expected at the opposite ends of extreme rainfall years.  


Evaluations that consider dry-year conditions are especially important because they depict water 
availability during times of scarcity. If rainfall in a very dry year is approximately half of the 
average, then water managers need to consider the implications of having half the rainfall that 
typically occurs for facilities such as water storage and water delivery systems. If a very dry year 
were to have half the rainfall of an average year, the Mark West watershed would receive 
approximately 58,600 acre-ft (19.1 billion gallons) of water as rainfall over the entire watershed 
in a very dry year (Table 1, above, with 17,300 acre-ft of rainfall in the upper Mark West 
watershed in a dry year).  


 


 


Figure 4. Probability of exceedence for annual rainfall recorded at Healdsburg, CA, 1951-2011 (by water year). 
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Seasonal variations in rainfall  
Though dry-year and wet-year rainfall analyses in the Mark West watershed provide important 
insights into water resources that reach the watershed over the entire year, annual-scale analyses 
neglect important characteristics about the timing of water that influence the capacity for water 
to meet human and ecosystem needs within the year. Like most of coastal California, climate 
patterns in eastern Sonoma County are characteristically Mediterranean, resulting in a very wet 
season and a very dry season. The 61-year data set of rainfall at nearby Healdsburg, CA used in 
the above analysis also show that 90 percent of the average annual rainfall occurs during the wet 
half of the year November through April; less than 2 percent of the average annual rainfall 
occurs from June through August (Figure 5).  While the total amount of rainfall may be variable 
from one year to the next, the seasonality of precipitation is consistent among all years (Deitch 
and Kondolf, 2015).  
 
This seasonal variation has profound implications for people living and working in the Mark 
West watershed and across coastal California. Rainfall will not provide water to meet 
agricultural, industrial, or domestic needs during the summer dry season, so water is instead 
typically obtained through sources such as wells and springs. If wells and springs provide an 
uncertain or unsteady supply of water, it may be advantageous to store water in reservoirs or 
water tanks in winter for use during summer. This seasonality also has implications for stream 
hydrology (further described below): streamflow begins to recede at the end of the rainy season 
toward intermittence through the dry season until rainfall occurs again the following water year. 


 


 


 


 


Figure 5. Average monthly rainfall recorded at Healdsburg, CA. 
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3. Land cover and land use 
The term “land cover” classifies the features found on the surface of the earth.  It usually focuses 
on vegetation cover, including types of forest (deciduous, riparian, evergreen, mixed), or other 
vegetation (e.g., shrub/scrub, grassland), but also may include features such as barren land (e.g., 
exposed rock), and various types of human development (classified as either developed or 
cultivated crops). Variations in land cover help to understand the extent of human footprint in a 
watershed, as well as how features such as geology, soil type, and climate influence the types of 
plants that grow in an area. In addition, land cover can influence watershed hydrology (described 
further in subsequent sections). In this section, we use existing land cover data sets to explore the 
spatial distribution of the human footprint in the Mark West watershed, and develop an estimate 
of human water need in the upper portion of the study area.  


Land Cover by Percentage 
Like the rest of the Russian River watershed, the land cover of the Mark West watershed is 
diverse. We used the 2011 National Land Cover Database (Jin et al. 2011, a US Geological 
Survey product available through the Multi-Resolution Land Characteristics Consortium, 
mrlc.gov) to identify the variations in land cover in the Mark West Creek watershed; we further 
refined the cultivated crop data to reflect an agricultural crop data set prepared by researchers at 
UC Berkeley and the University of California Cooperative Extension in 2004 and updated by 
CEMAR in 2014, to more accurately reflect the actual agricultural coverage in the watershed 
(this was necessary because much of the agricultural coverage, especially in the upper portions 
of the watershed, were not included in the Land Cover Database).  


As summarized below (Table 2), the majority of the Mark West Creek watershed is covered in 
either forest (43.8 percent) or shrub/scrub (22.2%). The additional 33% of land cover includes 
grassland/pasture (11.3%), cultivated crops (12.6%), and developed (9.8%, including urban and 
open space such as parks). Most of the Upper Mark West watershed is evergreen forest, with 
some portions as grassland, mixed forest, shrub/scrub, developed, and cultivated crop (Figure 
6B). 


Table 2. Percentage of the Mark West Creek watershed by land cover type (based on 2011 National Land Cover 
Database and CEMAR agricultural crop GIS data). 


 


Evergreen 


Deciduous/ 
Mixed 
forest 


Grass-
land 


Shrub/ 
scrub Developed 


Cultivated 
crop Reservoirs 


Barren 
land 


Lower (Santa 
Rosa Plain, 


5,700 ac) 
0.03 1.2 11.5 1.1 22.6 63.5 0.13 0.06 


Middle  
(18,460 acres) 32.8 16.7 12.4 27.2 8.9 1.9 0.06 0.13 


Upper  
(8.960 acres) 51.6 7.9 9.6 25.5 3.5 1.8 0.02 0.04 


Total  
(33,120 ac) 32.3 11.6 11.3 22.2 9.8 12.6 0.06 0.10 
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Figure 6A-B. Land cover in the Mark West Creek watershed and surrounding area (top), and land cover in Upper 
Mark West watershed (bottom). 
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Ninety-seven percent of cultivated crop (i.e., vineyard) coverage is in the lower region of the 
Mark West watershed (the Santa Rosa Plain), but cultivated crops are found elsewhere as well: 
based on compiled aerial imagery by CEMAR (updated in 2014), 3,620 acres of vineyard are 
located in the Santa Rosa Plain (lower Mark West Creek), 338 acres of vineyard are located 
between the Santa Rosa Plain and the confluence with Humbug Creek, and 158 acres of vineyard 
are located upstream of the Humbug Creek confluence (where vineyards straddle drainage 
divides, this only includes portions of vineyards that are within the Mark West watershed).  


In some parts of the Mark West watershed, agricultural and domestic water needs are met 
through storing water in small reservoirs. Overall, reservoirs cover approximately 113 acres of 
the Mark West Creek watershed (0.34%). In the lower Mark West watershed, reservoirs cover 
approximately 38 acres; in middle Mark West, approximately 61 acres; and in upper Mark West, 
approximately 14 acres. Based on a relationship correlating surface area storage volume 
described by Deitch et al. (2013), this corresponds to approximately 180 acre-ft stored in the 
upper Mark West watershed in reservoirs (though this is likely an overestimate of stored water 
because the relationship used is more accurate for larger reservoirs than smaller ones).  


 


Other development in upper Mark West Creek 
In addition to reservoirs and agricultural development, many buildings have been constructed in 
the Mark West watershed. These include residences, residential storage structures, agricultural 
structures (e.g., barns), water tanks, and commercial/industrial facilities (e.g., supermarkets, 
wineries). Sonoma County has made available a GIS shapefile of building structures throughout 
the county, identifying the footprint of each structure as a polygon, but did not distinguish among 
types of structure. After reviewing the data set, we determined that the shapefile did not capture 
all of the structures in the watershed. For this project, we created a new shapefile of building 
structures in the upper Mark West Creek watershed (identified as points, rather than polygons), 
based on aerial imagery in an ArcMap GIS project. We then closely reviewed each structure to 
identify each as a residence, garage/storage building, industrial/commercial building, agricultural 
structure, water tank, or unknown/other structure (e.g., Figure 8).  


In the upper Mark West watershed (the portion of the watershed above the Humbug Creek 
confluence), we identified 222 houses among 457 structures (Figure 9). 
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Figure 8. Example of structures identified on aerial photographs near Mark West Creek. 


 


 


Figure 9. Building structures by type in the upper Mark West Creek watershed. 
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Details about building structures can provide insights into impacts of hydromodification due to 
accelerated runoff (off of impervious rooftops), as well as opportunities for rainwater catchment 
and impacts that rainwater catchment could cause on winter streamflow. We estimated the total 
area footprint of building structures by first calculating the average area of buildings in the Mark 
West watershed based on the Sonoma County buildings polygon shapefile described above 
(representing approximately half the buildings in the watershed), which was 1,660 square feet 
(Figure 10). We then multiplied the average footprint area by the total number of structures in 
the study area. Based on this method, the total footprint of buildings in the upper Mark West 
watershed is approximately 2.94 acres (128,100 square feet, or 0.033% of the land area).  


 


Figure 10. Probability distribution of building footprint in the Mark West Creek watershed (based on a total of 
5,821 buildings with known surface area). 


 


For this analysis, we did not digitize additional agricultural (namely, marijuana) development. A 
few of the buildings identified in the upper Mark West watershed were clearly greenhouses; they 
were classified as agricultural structures.  


 


Characterizing Human Water Needs 
As described above, a goal of this project is to develop quantitative comparisons of human 
development and associated water uses to characteristics of watershed hydrology. In the Mark 
West Creek watershed irrigated agriculture and rural residences are the two most evident forms 
of water use. In addition, wineries and other commercial industries within the region contribute 
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to the human water need. Irrigated agriculture can have varying water needs depending on the 
type of crop grown. Vineyards are the most prevalent agricultural cover type in watershed, and 
depending on location and local conditions, may require water for both irrigation and frost 
protection. Domestic water needs typically include requirements for landscaping and household 
use. Wineries require water for barrel and equipment cleaning, and for dish washing in tasting 
rooms.   


Within the Upper Mark West region, we compiled agricultural and building structure datasets 
derived using aerial imagery to construct a model of the human development footprint in the 
watershed (Figure 11). We used these data to estimate dry-season water need by each water use 
type through the course of the year.  


 


Figure 11. Structures, agricultural fields, and reservoirs in the Upper Mark West Creek watershed. 


 


Agricultural. We used digitized agricultural coverage to estimate the total acreage of land as 
vineyards in each project watershed, and then calculated total agricultural water need based on 
regional per-area estimates of water use. However, vineyard water use is not uniform; we 
describe some of the variation in irrigation water needs here. 
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Vineyard specialists estimate that new vineyards in coastal Northern California may need up to 
0.6 acre-feet of water annually (Smith et al. 2004). Water needs for more established vineyards 
vary over a range of factors, including climate, antecedent soil moisture, and vine characteristics. 
For example, UC Cooperative Extension describes survey data from grape growers in the 
Navarro River watershed that estimate average water use is 0.2 acre-ft per acre (UCCE 2013). 
Growers on Grape Creek, tributary to Dry Creek in Sonoma County, estimate needing 0.25 acre-
ft of water per acre of grapes (Trout Unlimited and CEMAR 2012). Grape growers on valley 
floors of Napa and the Russian River may continue to need 0.6 acre-ft per acre of vines after the 
vineyards are established. Growers in hillside vineyards producing premium wines in Santa 
Clara County (on the eastern side of the Santa Cruz Mountains) do not irrigate during summer 
after the vines are five years old (Trout Unlimited and CEMAR 2014).   


Within the Mark West watershed, the Cornell Winery Draft Environmental Impact Report (ESA 
2012) provides an estimate of irrigation water use at the Cornell Farms vineyard to be up to 
600,000 gallons per year in a hot dry year (and 300,000 gallons per year in a cool year) for the 19 
acres of grapes on the property. This corresponds to 0.1 acre-ft per acre of grapevines under 
high-need conditions. This low water use is attributed to a system of sensors that measure 
moisture in the plants and soil, which are used to tell vineyard managers when water should be 
applied to maximize berry quality (ESA, 2012). Other growers in the region have begun to 
experiment with similar methods to reduce water use; the other reported benefit of reduced water 
use under these types of systems is improved wine quality. 


There are many uncertainties in estimating average vineyard irrigation water use in the Mark 
West watershed. The 158 acres of vineyards in the region cover ten different parcel owners, four 
broad geological types (alluvium, volcanic ash tuff, volcanic flow rock, and Franciscan 
geologies) and 35 different soil types.  Based on the above description of different water use 
volumes, the average water use in the area is likely somewhere between 0.1 and 0.6 acre-ft per 
acre of vines. For the purpose of this study, we estimate average water use is 0.3 acre-ft per acre 
of vines: most grapes in the area are produced on wet hillsides and are used to make expensive 
wines, so they likely use less water than other vineyards in Sonoma County. (Because of this 
uncertainty, subsequent analyses also show an upper estimate of water use of 0.6 acre-ft per acre, 
though this likely overestimates total irrigation need. These calculations can be refined with 
improved information.) 


In addition to irrigation needs, wine grape growers also may need water for frost protection. 
Frosts that occur in the spring after buds have emerged can cause an entire loss of a year’s crop. 
To protect against frost, water is commonly sprayed over the vines by overhead sprinklers; much 
larger volumes are required at a given time than is needed for irrigation (as much as 1 cubic foot 
per second for ten acres of grapes), though water is typically needed for only a fraction of the 
day (e.g., from 1:00 AM to 9:00 AM). Two additional factors influence the amount of water 
needed for frost protection. First, only those vineyards in valleys tend to be frost-prone because 
cold air that causes freezes tends to result from the settling of cold air (hillside and hilltop 
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vineyards frequently don’t have infrastructure for frost protection). Second, some years have 
more frosty spring mornings than others. The past few years have had relatively few frost events: 
for example, in spring 2014, many growers in Sonoma County required no water for frost 
protection (RRPOA, 2014), while growers in other regions required water for between 2 and 6 
events. In 2008, many growers needed water more than 20 days for frost protection.  


 


Residential. Residential water use estimates in coastal northern California vary considerably. 
Estimates of residential water use in the upper Mattole River are, on average, 708 gallons of 
water per day (TU and CEMAR [2012], based on unpublished data from Sanctuary Forest). 
Other areas, such as the towns of Willits and Ukiah, estimate that the average person uses 
approximately 160 gallons per day, so a household of 4 people would require 480 gallons per 
day.  The Valley of the Moon Water District cites that the average Sonoma County household of 
four uses 200,000 gallons for indoor and outdoor uses annually; the Sonoma County Water 
Agency estimates that the average family in Santa Rosa uses 99,000 gallons annually for 
household uses (though it does not state whether this includes indoor and outdoor uses; if it omits 
outdoor uses, and outdoor landscaping commonly accounts for 50% of household use [DWR, 
2011], then the SCWA and Valley of the Moon water use estimates are similar). 


Only one of these estimates, from the Upper Mattole River in Humboldt and Mendocino 
Counties, is from a rural residential area; and many factors distinguish water use patterns in that 
region from the patterns in the upper Mark West Creek watershed (namely, less amounts of 
alternative cash crops). To develop a more realistic estimate of household water use in the upper 
Mark West watershed, we started with the four-person household water use estimate for Santa 
Rosa of 99,000 gallons per year; this equates to 270 gallons per day, or 68 gallons per person per 
day. We then estimated the average household to be 2 people per house, based on conversations 
and meetings with landowners in the area. This results in a household (indoors only) water use 
estimate of approximately 136 gallons per day.  


Based on the above data for Santa Rosa, if the average outdoor household landscaping water use 
is 100,000 gallons annually (half of the total annual residential water use and equal to the total 
indoor water use), and that water is used during the dry half of the year (183 days), the average 
daily landscaping water use is approximately 546 gallons per day per residence through the dry 
half of the year. This accounts for lawn watering, tree and garden irrigation, and other 
landscaping needs. A careful review of residences in the Mark West watershed, however, 
indicates that approximately 4 in 5 residences do not have a lawn, visible garden, or other 
irrigated landscaping. This may be a reflection of generally low water availability: as described 
further below, the majority of the watershed is composed of Franciscan assemblages, which 
provides poor aquifer characteristics. A fraction of residences have green lawns observed in 
recent NAIP aerial imagery; some have landscaping distributed over a dry cleared space; and a 
few have small gardens of plants spaced closely in a rectangle and surrounded by a fence. 
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If 80 percent of the 136 houses use 136 gallons per day, and 20% of the houses use 682 gallons 
per day (136 indoor and 546 outdoor), then the average domestic water use is 245 gallons per 
day per residence from May through October. This rate was applied to the number of residences 
within each watershed to estimate the annual residential water need, though this number is more 
reflective of water needs in summer for landscaping purposes. 


As in the case for agricultural water needs, the value used here for household water use rests on 
several assumptions. These assumptions can be validated or modified with additional 
information from the area. Analyses that follow will use this household value for most of the 
discussion, but also will present results of a higher and lower water use estimate. 


 


Industrial. As of 2013, we identified only one winery in the upper Mark West Creek watershed; 
another is tentatively planned for construction in the near future. To estimate total water need for 
wine production, we can use water use estimates from reports and studies to develop a total 
volume of water needed to produce wine from an acre of grapes. Winery water use is a function 
of production: UCD researchers estimate that, on average, 6 gallons of water are used to make 
one gallon of wine (Oberholster 2011). To estimate water use for the winery in the Mark West 
headwaters, we used an average per-acre wine production estimate based on the nearby Napa 
appellation: an economic impact report of Napa County’s wine and vineyards indicated that a 
total of 19,961,500 gallons of wine were produced from Napa appellation grapes in 2011, from a 
total of 43,580 acres of land as vineyards (Stonebridge Research Group 2011).  The Napa 
appellation thus produces, on average, 460 gallons of wine per acre of vineyards. If six gallons of 
water are used to make a gallon of wine, then wineries require approximately 2,750 gallons of 
water to make wine from an acre of grapes. 


 


Results.  Using the moderate water need estimates described above, approximately 140 acre-feet 
of water is need on an annual basis for all human water uses in the upper Mark West Creek 
watershed (Table 3). Approximately 48 acre-feet of water is needed vineyard irrigation. A total 
of 73 acre-feet of water is needed for annual residential water use, divided among 20 acre-feet 
needed for the 25 residential houses with landscaping, and 53 acre-feet is need for the 197 
residential houses without landscaping.  Lastly, we estimate that if all grapes grown in the upper 
Mark West watershed are turned into wine within the watershed, then 1.83 acre-feet (594,000 
gallons) of water is needed for winery water use. 
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Table 3. Annual water needs for human uses in the Upper Mark West watershed, in acre-feet per year (AF/yr). 


Water User Number of Units 
Annual Water 
Need (AF/yr) 


Annual Water Need 
(AF/y, high estimate) 


Vineyards 158 acres 47.4 94.8 
Orchards 0.7 acres 1.4 1.4 
Other Crop 7.7 acres 0.0 0.0 
Fallow Fields 0.0 acres 0.0 0.0 
Residential houses with landscaping 25 houses 19.8 19.8 
Residential houses, no landscaping 197 houses 53 53 
Winery 1 winery 1.83 1.83 
Total Water Needed 123.4 170.8 
 


 


Comparing the human water needs in the upper Mark West Creek watershed to the rainfall 
volume available in both average and dry years allows us to estimate whether human water needs 
can be met through the water resources available on site on an annual scale.  Our analysis 
indicates that human water need represents 0.6 percent of the total rainfall that reaches the Upper 
Mark West watershed in an average year and 1.2 percent of the rainfall in a dry year (Figure 12). 


 


 


 


Figure 12. Comparison of rainfall in average and dry years to human water need in the upper Mark West Creek 
watershed. 
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4. Streamflow 
 


Streamflow is an essential subject of reference for understanding the interaction between humans 
and the surrounding ecosystem in a watershed. These data provide the foundation for many 
applications, such as helping to identify reaches that are impaired by human water uses, and 
quantifying the magnitude of the existing impairments that water use may cause on streamflow. 
Streamflow data have also been used in other watersheds to identify reaches that may benefit 
most from projects to restore streamflow and the types of projects that could achieve tangible 
outcomes. Streamflow data also are important for determining the means by which water can be 
obtained and stored in winter to minimize the impacts to environmental resources such as 
salmonid habitat (as stipulated in the SWRCB North Coast Instream Flow Policy; SWRCB 
2010). 


Streamflow Data, Summer 2013 
Six pressure transducers were installed in the Mark West Creek watershed to serve as streamflow 
gauges between April and November 2013. Three were installed as part of the Russian River 
Coho Partnership, and three others were installed by NOAA Fisheries. Each pressure transducer 
was set to record water level at 15-minute intervals. Streamflow was measured by CEMAR 
and/or NOAA staff at approximately monthly intervals following protocols outlined in 
CEMAR’s Protocols for Measuring Streamflow in Wadeable Streams (CEMAR 2014) and the 
CDFW Standard Operating Procedures for Discharge Measurements in Wadeable Streams 
(CDFW 2013), using a Price Mini current meter. Using the measured streamflow values we 
created rating curves to correlate streamflow with discharge and developed 15-minute 
streamflow records for each site.   


Our streamflow gauge network design can be described as measuring flow from three headwater 
tributaries, and then measuring flow at three mainstem sites below. The three tributaries are the 
mainstem Mark West Creek, Neal Creek, and the North Fork of Mark West Creek (an unnamed 
tributary on USGS topographic maps, but with similar catchment area as the mainstem Mark 
West Creek at its confluence). Our two farthest-upstream gauges on Mark West Creek were 
within 300 ft of each other: one was upstream of Neal Creek and the other was immediately 
below.  


Streamflow data from summer 2013 show important variations among tributaries (Figure 13). 
The mainstem Mark West Creek above Neal Creek was intermittent by mid-May and the North 
Fork was intermittent shortly after in early June; but Neal Creek (and thus, Mark West Creek 
below Neal Creek) continued to flow throughout summer 2013. The dry conditions in the North 
Fork and mainstem above Neal Creek may be due to a number of factors described in more detail 
below, but the data presented here indicate a critical point for the hydrology of Mark West 
Creek: Neal Creek maintains flow even in a dry year such as 2013, and is critical for the 
persistence of flow in Mark West Creek below. 
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Figure 13. Streamflow recorded at the three “headwater streams”—North Fork Mark West Creek, Mark West 
Creek above and Mark West Creek below Neal Creek—spring to fall 2013. 


 


Streamflow on the mainstem Mark West Creek from Neal Creek to the Tarwater Road gauge 
show a few other important trends in catchment hydrology farther downstream (Figure 14). Mark 
West Creek accrues streamflow from Neal Creek to the Puff Lane gauge throughout summer, 
though flow at both sites is less than 1 gallon per second (or 0.13 ft3/s) from mid-May through 
mid-November. Streamflow downstream at the Tarwater Road gauge is approximately double 
the flow at Puff Lane in April, 3 to 4 times the flow in May, and as much as 10 times the flow at 
Puff Lane by September. Similar to the variations in the headwater tributaries, these mainstem 
variations may be attributed to a number of factors described below; but the differences in flow 
indicate that the reach of Mark West Creek between Puff Lane and Tarwater Road provides a 
substantial amount of base flow even in a year as dry as 2013. 
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Figure 14. Streamflow data at three locations on the mainstem Mark West Creek, from Neal Creek to below 
Tarwater Road, dry season 2013. 


 


Comparisons with Summer Streamflow Data, 2010 – 2012  
The streamflow data from the mainstem Mark West Creek gauges show relatively stable and 
consistent flow throughout summer 2013. Daily fluctuations (commonly attributed to watershed 
evapotranspiration) are on the order of 0.03 ft3/s, comprising as much as 100 percent of flow at 
upper gauges but approximately 10 to 20% of flow at the downstream Tarwater Road gauge. 
Similar patterns of stable base flow occurred at the Tarwater Road and Neal Creek gauges in 
2010, 2011, and 2012 (Figure 15).  


There appear to be no sudden large changes in flow that could be attributed to instream 
diversions in our Mark West Creek streamflow data sets. Streamflow at the Upper Mark West 
Creek gauges exhibit more consistent stable flow through summer months, compared to gauges 
on other Russian River tributaries in Sonoma County such as Austin Creek and Maacama Creek 
(both available through USGS), Mill Creek, Dutch Bill Creek, and Green Valley Creek (Deitch 
et al., in review). 


While the data here show relatively stable flow through the dry summer, they also indicate 
persistent low flow, especially in the headwaters. Combined with the water needs assessment 
above, which indicates that residential and agricultural water needs exceed discharge throughout 
the dry season May-October, these results suggest that changes in water management practices 
among grape growers and residents in the upper Mark West watershed toward reducing 
dependence on water from wells and springs in summer could have meaningful benefits to 
summer streamflow in Mark West Creek. 
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Figure 15. Mark West Creek streamflow below Tarwater Road and below Neal Creek, summer 2010 (top), 2011 
(middle), and 2013 (bottom; the “below Neal Creek” gauge was not installed until 2011).  
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Figure 16. Mark West Creek below Tarwater Road, where the creek flows through an ash-tuff channel with 
volcanic-derived boulders and cobble.  


 Synthesis 
While the comparison of human water needs and rainfall in Figure 12 above paints an optimistic 
picture about annual water availability for human and ecological needs, examining measured 
streamflow against demand on a monthly scale highlights potential conflicts between human 
water uses and instream resources.  In particular, water need during the dry season when 
agricultural and residential needs are greatest may constitute a large proportion (or even exceed) 
streamflow quantities.    


We used data from a gauge operated on Mark West below Tarwater Road to calculate the 
average monthly discharge from May through October, historically the driest months of the year 
with the lowest streamflow levels. We then estimated water need during the same timespan to 
compare water need to discharge, assuming that dry-season water need is consistent among 
months. We calculated two water need estimates, one using the low water need numbers, and the 
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other using the high water need numbers (described above). We used the following approach to 
calculate human water need: agricultural water needs were divided evenly over five months, and 
residential water needs were divided over twelve months.  The results indicate that water need in 
summer months exceeds the discharge in Mark West Creek (Figure 13). The higher water need 
estimates are at least two times the dry-year discharge in late summer, and the lower water need 
estimates are on the order of dry season discharge even in a wet year. 


Figure 13. Monthly discharge in a wet and dry year, compared to monthly water need, in the Upper Mark West 
Creek watershed. 


 


The results of this water needs analysis indicate that dry-season discharge in Mark West Creek 
cannot meet all the agricultural and residential needs in the watershed. Though there may be very 
few existing “straws” in Mark West Creek itself, water needs satisfied through pumping 
groundwater or from spring boxes likely remove water that would otherwise become base flow. 
The amount of rainfall that falls on Mark West Creek suggests that there is ample water available 
overall in the watershed to meet all current human water needs (for example, rainfall in a dry 
year is approximately 80 times greater than human water need) while maintaining ecological 
processes, so long as water is stored in winter at appropriate times and through appropriate 
methods. The results also suggest that base flow in late summer could increase substantially if 
human water needs met through pumping groundwater or diverting from streams during the dry 
season were reduced. 
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5. Geology  
 


The Mark West Creek watershed is among the most geologically and topographically diverse 
in Sonoma County. Geological surveys indicate that, overall, the majority of the watershed has a 
surface geology derived from volcanic activity dating back to the Tertiary (now referred to as the 
Neogene) Period, to an age of approximately 2.9 million years (Figure 17). Frequently referred 
to as Sonoma Volcanic geology, this is most commonly represented in the watershed by settled 
and hardened ash, called tuff; and also includes harder flow rock (in particular, andesite and 
basalt).  In addition to the Sonoma Volcanic geology, a large portion of the watershed has 
surface geology characterized as Franciscan Complex; the Franciscan assemblage in the Mark 
West watershed is referred to as Central Belt (Graymer et al. 2007), referring to a combination of 
mélange and greywacke (pressurized sedimentary rock, often resulting in minerals like quartz, 
feldspar, and other minerals formed within the pressurized sedimentary matrix), formed 
originally as ocean floor during the Jurassic and Cretaceous Period (to an age of 60 to 200 MY) 
and pressurized through tectonic uplift. Portions of the watershed also have surface geology of 
the Glen Ellen formation, which is considered soft sedimentary rock (including clay and silt; 
DWR 1982) of late Pliocene and Pleistocene age (which covers a range of approximately 12,000 
to 5M years).  


 


Figure 17. Surface geology of the Mark West Creek watershed. 
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Each of these geological formations has markedly different geohydrological properties. The 
purpose of this section is to characterize the geology, topology, and geomorphology of the Mark 
West Creek watershed, especially as it pertains to surface water-groundwater interactions in the 
upper portion of the watershed. In particular, we present two analyses: (1) groundwater, wells, 
and summer base flow; and (2) runoff, infiltration, and influence of land cover modifications. 


 


Groundwater, summer base flow, and influence of wells  
During summer, streamflow in Mark West Creek is comprised of base flow: rainfall that gets 
stored in soil and bedrock during winter slowly moves downward through its solid matrix to 
become streamflow months, sometimes years, later (Rodgers et al., 2005, Soulsby and Tetzlaff 
2008). In addition to supplying base flow, water stored below the surface also provides a 
resource for meeting human water needs in the form of springs and wells: conversations with 
landowners in the area indicate that many people rely on springs and wells to meet agricultural 
and residential water needs through the dry season. Water removed for various uses likely 
depletes base flow, but it is difficult to discern the precise effects of pumping groundwater or 
diverting from springs on hydrologic conditions without detailed information describing how the 
systems operate and what happens in nearby streams when systems operate. However, several 
factors influence the capacity for wells and springs to affect base flow, and those factors are 
described here.  


The most fundamental property that influences the potential for a type of rock to supply base 
flow is the capacity for water to move through it. Barlow and Leake (2012) describe a number of 
terms geologists use to describe the capacity for water to move through a solid matrix, including 
hydraulic conductivity (“K”, which characterizes the rate of groundwater flow, in distance per 
time) and transmissivity (“T”, which characterizes the rate of groundwater flow per area, in 
distance squared per time, calculated as K times vertical aquifer thickness “b”). They also 
describe Specific Yield, “Sy”, which describes the potential for a type of rock to serve as an 
aquifer (defined as a ratio of the volume of water that can be drained by gravity from an aquifer 
material to the total volume of the material). Each of these is individually useful to characterize 
potential interactions between surface water and groundwater; together, Barlow and Leake 
(2012) also use these terms to characterize the influence of wells in different types of geology to 
affect the timing of streamflow depletion (described further below).   


 


Geohydrologic differences: Hydraulic conductivity, transmissivity, and specific yield 
The difference in geohydrological properties between the most common types of surface geology 
in the Upper Mark West watershed are substantial. In a Memorandum on aquifer storage and 
recovery feasibility, Pueblo Water Resources (2012) reported hydraulic conductivity data from 
four of the City of Santa Rosa’s test wells in Sonoma Volcanic geology as 3.0, 22.3, 24.9 and 
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79.9 ft per day. These are similar to estimates of hydraulic conductivity for volcanic ash tuff 
(similar to some of the Sonoma Volcanic geology; see Figure 17, above) reported by Belcher et 
al. (2001) from a different location, on average, 5 meters per day. The Pueblo Water Resources 
(2012) Memorandum also reports hydraulic conductivity for Glen Ellen formations 
approximately 4 ft per day. In contrast, the North Coast Regional Water Quality Control Board 
(SWRCB 2011) and Palmer (2001) both report hydraulic conductivity through Franciscan 
bedrock as approximately 0.001 ft per day, approximately one-ten thousandth of the values 
reported for Sonoma Volcanic geology. 


Additionally, a report on groundwater in Sonoma County by the Department of Water Resources 
(DWR 1982) describes Specific Yield, directly related to the ability for a rock to serve as an 
aquifer, for geologic types in Sonoma County:  


 Sonoma Volcanic types have variable Sy ranging from 0 to 15%, with flow rock (andesite 
and basalt) at the lower of the range and ash tuff/ sand-gravel (described as a “good water 
producer”) at the upper end. Corroborating this range, Kleinfelder (2003), summarizing 
data from Ford (1975), states that wells in the ash tuff of Sonoma Volcanics are highly 
productive; whereas the hard flow rock tends to yield very little water. 


 Franciscan complex (including mélange, greenstone, metamorphosed sandstone, and 
serpentinite) is described as having “very low” Sy (less than 3%), and likely not being 
suitable as an aquifer. (The DWR report uses the word impermeable.) DWR (1982) 
reports that Franciscan mélange has very low porosity (resulting from shearing). 
However, the Franciscan mélange tends to be highly fractured (a result of uplift) and 
many residents who live in areas of the Mark West watershed in Franciscan geology 
describe springs and sufficiently productive wells in the landscape. (This point is 
revisited below.) 


 Glen Ellen formation has a low Sy, ranging from 3 to 7 percent, likely due to high clay 
and silt content (which results in moderate porosity but poor hydraulic conductivity) and 
cementation of alluvial deposits. 


Each of these factors has important implications for interactions between surface water and 
groundwater under different geological formations. For example, hydraulic conductivity can be 
used to estimate the linear velocity of water through a bedrock. Average linear velocity (ALV) 
can be estimated via Darcy’s Law by first calculating Darcy velocity, v 
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where K is hydraulic conductivity and dh/dl is the hydraulic gradient (i.e., the difference in 
elevation of the aquifer from one point to another divided by distance between the two points). 
ALV1 can be calculated as Darcy velocity divided by the porosity of the bedrock material: 


 


 


 


These equations show that linear velocity is directly related to hydraulic conductivity, which 
means that, under conditions of similar hydraulic gradient (e.g., 0.1) and porosity (e.g., 0.1), 
average linear velocity through Franciscan bedrock is approximately four orders of magnitude 
less than average linear velocity through Sonoma Volcanic ash tuff. (Porosity is inversely related 
to average linear velocity, so that if porosity of Franciscan bedrock is ten times less than porosity 
of Sonoma Volcanic ash tuff, average linear velocity through an aquifer of Franciscan bedrock 
with similar hydraulic gradient would still be three orders of magnitude less than ash tuff.) 


Transmissivity, which describes the rate of groundwater flow through an aquifer under a unit 
hydraulic gradient, is also directly related to hydraulic conductivity as 


 


 


 


where b is vertical aquifer thickness. Thus the flow through an aquifer composed of Sonoma 
Volcanic ash tuff with similar aquifer thickness and hydraulic gradient will be four orders of 
magnitude greater than if it were composed of Franciscan bedrock. Overall, the substantial 
difference in hydraulic conductivity suggests that Sonoma Volcanic ash tuff can provide much 
more base flow than unfractured Franciscan bedrock, even if the Franciscan aquifer is a hundred 
times thicker than that of the ash tuff. (A discussion of fractured Franciscan bedrock is below.) 


 


Hydraulic diffusivity and streamflow depletion 
The two factors that most influence the timing and rate of streamflow depletion are the distance 
from a well to the stream and the aquifer’s hydraulic diffusivity (Barlow and Leake 2012). For 
an unconfined aquifer (i.e., an aquifer without a confining layer above), hydraulic diffusivity (D) 
can be calculated as  
                                                             
1Porosity is a component of calculating the average linear velocity of water through a subsurface matrix because it 
takes into account the circuitous movement of water through the interstices of the matrix, rather than the direct 
movement of the water along the hydraulic gradient. 
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Barlow and Leake (2012) use the hydraulic diffusivity and distance to a well to define a term 
they call the Stream Depletion Factor (SDF), which is a relative measure of how rapidly 
streamflow depletion occurs from groundwater pumping:  


 


 


 


The SDF (which Barlow and Leake [2012] speculate could more specifically be called 
“streamflow depletion response-time factor”) is in units of time. A low SDF indicates that 
streamflow depletion will occur relatively quickly, while a high SDF indicates that streamflow 
depletion will occur relatively slowly (based on the work of Jenkins [1968]).Table 4 shows how 
differences in hydraulic parameters influence the potential for groundwater pumping to affect the 
stream. The parameters used for these calculations, such as aquifer thickness and distance from 
the well to the stream, are hypothetical and are intended to show how changes influence the SDF.  


Table 4. Streamflow depletion Factors for Sonoma Volcanic ash tuff and Franciscan bedrock under 
varying aquifer thickness and distance from a well to the stream. 


Condition Sonoma 
Volcanic 
ash tuff, 


100 ft thick 


Franciscan 
bedrock, 100 


ft thick 


Franciscan 
bedrock, 


1000 ft thick 


Sonoma 
Volcanic ash 
tuff, 100 ft 


thick 


Franciscan 
bedrock, 100 


ft thick 


Franciscan 
bedrock, 


1000 ft thick 


Hydraulic 
conductivity, 
ft/day 


10 0.001 0.001 10 0.001 0.001 


Aquifer 
thickness, ft 


100 100 1000 100 100 1000 


Calculated 
transmissivity, 
ft2/day 


 
1,000 


 
0.1 


 
1.0 


 
1,000 


 
0.1 


 
1.0 


Specific yield 0.15 0.03 0.03 0.15 0.03 0.03 
Calculated D 6,700 3.3 33 6,700 3.3 33 
Dist. from well 
to stream (ft) 


1000 1000 1000 200 200 200 


Calculated SDF 150 300,000 30,000 6.0 12,000 1,200 
 


The calculations presented in Table 4 are hypothetical but inputs such as proximity to the stream 
and aquifer depth are on the order of the conditions encountered in upper Mark West Creek 
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watershed. The goal of the above analysis is to show how the differences among the hydrologic 
properties of the two most prevalent types of surface geology affect the potential for wells within 
them to deplete streamflow. These calculations indicate that the potential for groundwater 
pumping to deplete streamflow is much greater for Sonoma Volcanic geology than Franciscan 
bedrock, even if the Franciscan bedrock is thicker and closer in proximity to the stream. 
Additionally, the calculations in Table 4 indicate the importance of Sonoma Volcanic ash tuff in 
providing base flow to Mark West Creek in summer and the potential for near-stream 
groundwater pumping in ash tuff to deplete base flow. 


 


Realities of the Upper Mark West Creek region: Franciscan geology, and well locations 
The above characterization of upper Mark West Creek geohydrology is an oversimplification of 
the Franciscan geology, neglecting an important feature: the uplift that created the Mayacamas 
Mountains and other mountain ranges in coastal California resulted in many fractures in the 
bedrock. These fractures allow water to move much more easily through Franciscan formations 
than it can through the bedrock itself; local geohydrologists attribute these fractures, which have 
greater porosity, permeability, and hydraulic conductivity, as the reason why springs are 
common and wells can provide adequate yield for domestic and some agricultural uses in 
Franciscan geology (e.g., Phillips 2012).  


While these features are common in the landscape, characterizing their overall influence on 
streamflow in nearby streams is difficult. This type of evaluation would require (1) a delineation 
of the abundance and extent of subsurface fractured bedrock, and their hydrologic properties, 
over a large portion of the region; and (2) a more detailed stream gauging operation to determine 
where streams are gaining and losing from groundwater as streams flow through Franciscan 
geology. Conversely, however, an evaluation of the impacts of groundwater pumping on 
streamflow could be accomplished through a simpler evaluation: detailed streamflow gauging at 
a few strategically chosen locations near the well during its period of operation could determine 
how streamflow varies near a groundwater well and how those variations change over time. 
Because these fractured bedrock aquifers are so variable, conclusions of groundwater pumping 
effects on streamflow are likely not possible without this type of specific cause-effect evaluation. 


Because fractured bedrock can more efficiently convey groundwater, pumping groundwater from 
fractured bedrock aquifers could potentially reduce the amount of base flow in a stream: 
fractures in Franciscan bedrock will likely provide base flow at a much faster rate than non-
fractured bedrock. However, the extent of base flow depletion is likely not uniform among all 
fractures and instead will be related to the size and hydrologic properties of the fracture. A large 
fracture containing a large volume of water could be an important source of base flow through 
spring and summer; a small fracture containing less water may not be sufficient to provide base 
flow past early summer. Additionally, as Darcy velocity is directly proportional to hydraulic 
gradient and hydraulic conductivity, a steep fracture filled with material that can easily convey 
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water could discharge most of its water volume early in the dry season and convey little water 
later in the dry season. Given the range of possible scenarios for describing surface water-
groundwater relationships in fractured bedrock, it is not possible to know how pumping 
groundwater from fractured bedrock may affect streamflow without conducting a test of well 
operation and streamflow response to see whether and how streamflow patterns deviate from 
baseline conditions when water is pumped.  


Characteristics of wells in the upper Mark West Creek watershed can help to further understand 
the potential for groundwater pumping to affect streamflow. For this project, NOAA obtained 
well completion reports from the Department of Water Resources (DWR) for the region of the 
Mark West watershed outlined in blue rectangle in Figure 18, below.2 Data from well completion 
reports were used in accordance with DWR requirements of confidentiality. The presence of a 
well completion report on file with DWR does not necessarily mean the well is in use today. 


Analysis of the data within these well completion reports indicates two important findings about 
wells and their potential influence on streamflow in the region:  


 There were 102 wells with completion reports on file with DWR within the blue rectangle in 
Figure 18, and of these, 72 had adequate information to determine approximate locations of 
the wells (based on features such as parcel number, location addresses, hand-drawn maps, or 
coordinates). Of the 72 wells with adequate geographic information to give approximate 
location, 46 (nearly two-thirds) were located in the area near Mark West Creek outlined in 
yellow. This corresponds to a region with a high number of relatively small parcels 
(indicating rural residential development) along Mark West Creek. As described above, these 
wells may not all be in use; but the proximity of several wells near the stream in a geological 
formation with a high potential streamflow depletion factor (ash-flow tuff and sand/gravel) 
suggests that wells operating in this region could individually or cumulatively have adverse 
effects on streamflow in Mark West Creek during the dry season. 


 


                                                             
2 DWR requires that well drillers submit a well completion report for the drilled well describing (among 
other features) the location of the well, its depth, the composition of the material with depth, depth to 
water, and initial pump rate and drawdown. Newer wells, such as those drilled since the 1980s, tend to 
have more detailed and complete information about all of these characteristics, while older wells 
frequently have incomplete information and poor descriptions of well locations. 
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Figure 18. Portion of the Mark West Creek region for which DWR well records were obtained by 
NOAA. 


 


 
 Of the 72 wells described above with adequate information to give an approximate location, 


52 had a value given for an initial onsite well yield test performed by the driller. This 
preliminary test does not necessarily correspond to the yield of the well over the long term, 
but it provides a relative value for comparing the initial ability for the well to provide water 
at the time of drilling. Initial pumping rates were compared based on differences in geology 
as indicated in surface geology GIS maps (Figure 19). These pumping rates indicated that 
wells in Franciscan Complex often provide among the lowest yields, but can provide 
relatively high yields as well. Wells in Sonoma Volcanic geology, which represent 85% of 
the wells with adequate information to determine approximate location and initial pump rate, 
also provide varying yield. However, they tend to be the most productive: half provide an 
initial yield greater than 20 gallons per minute, and three-quarters provide more than 15 
gallons per minute.  


Mark West C      
below Tarwater Rd


Mark West C      
below Neal C
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Figure 19. Number of wells plotted against initial well yield (based on pump test performed by driller) 
for wells with geographic information sufficient to estimate location in the upper Mark West Creek 
watershed, along with differences in surface geology.  


 


The above comparisons are intended to provide a general description of well locations and yields 
for the upper Mark West Creek watershed, rather than specific features about particular wells or 
wells in certain regions. Many of the data sets used above have uncertainties that should be 
acknowledged. First, well completion reports are often incomplete. The data are skewed to 
reflect reports for newer wells because newer well reports tend to have more complete 
information than older reports. Second, the analyses of geological type are based on surface 
geology GIS data. While the GIS geology data set used in this analysis is the most recent and 
highest-resolution data set available for the region (created in 2013), it does not likely include all 
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the geological variations that are in the region. Additionally, it only shows the surface geology: 
well completion reports indicate that surface geology layers such as ash tuff or volcanic 
sand/gravel may only be tens of feet deep, overlaying Franciscan bedrock hundreds of feet 
below. Finally, well completion reports only indicate conditions when a well was drilled and do 
not indicate the long-term well yield or if the well is still used today.   


In addition to the pump test rates, well completion reports also describe the depth to water at the 
time when the well was drilled. We compared depth to water over time for two sets of wells: 
those wells that are within one-quarter mile of Mark West Creek (corresponding to 
approximately the area outlined in yellow, Figure 18) and those in the entire region from which 
data was requested. The data describing depth to water in the well completion reports indicate an 
overall trend of greater depth to water among those wells over the entire region, as well as those 
wells within one-quarter mile of Mark West Creek (Figure 20). 


 


 


Figure 20. Average depth to water for wells in the Upper MW region, every five years; and average 
depth to water for wells within a quarter-mile of Mark West Creek; and overall trendlines. Trend lines 
indicate deeper water over time, but data are skewed by one very deep well drilled in 2010. 
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We performed an additional analysis of initial depth to water (as reported in driller logs) over 
time in the upper Mark West Creek region. Wells tended to be clustered in groups along the 
creek, indicating relatively dense development. We examined initial depth to water over time in 
five clusters of wells (Figure 21), with number of wells ranging from six to 8 per cluster, 
covering a period of the 1970s to 2014 (total of 35 wells). The purpose of this analysis was to 
assess if the initial depth to water in wells has changed over time; if depth to water among wells 
in the same aquifer is greater today than it was 40 years ago, that would suggest the aquifer is 
lower than it was in recent decades. This analysis assumes that all wells in each cluster are in the 
same aquifer; given the heterogeneity of geologic conditions in the region, this assumption may 
not be valid.  


 


 


 


Figure 21. The majority of wells in the upper Mark West Creek region tended to be clustered in five 
areas, circled and numbered one through 5. Analysis of initial depth to water over time in each of 
these circles appears in Figure 22.  
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Overall, the initial depth to water in the well clusters does not appear to have consistently 
changed over time (Figure 22). Group 1 and Group 4 show greater initial depth to water, through 
the trendline in Group 1 is skewed by one particular well (and otherwise would show a 
decreasing trendline); the other three show a weak trend of less depth to water over time. 


 


Figure 22. Initial depth to water over time among wells in each of the five clusters of wells in the 
upper Mark West Creek region (as identified in Figure 21).  
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Additional field observations and measurements, summer 2013 
The importance of Sonoma Volcanic geology in sustaining Mark West Creek base flow was 
evident in observations made in the field in summer 2013. As described in the previous 
Hydrology discussion (Section 4), streamflow in the North Fork and mainstem Mark West above 
Neal Creek ended in late spring 2013, while flow immediately below Neal Creek and subsequent 
mainstem gauges downstream continued to flow through summer. Figure 17, above, shows that 
the surface geology of the North Fork watershed and upper mainstem Mark West watershed is 
mostly Franciscan bedrock, while the Neal Creek watershed and subsequent lower Mark West 
gauged watersheds had larger portions of Sonoma Volcanic geology.  


NOAA and/or CEMAR staff visited Mark West Creek approximately monthly through summer 
2013 and regularly observed springs and seeps from the bedrock alongside Mark West Creek. 
The creek was accessed to make observations at three locations between Neal Creek and 
Tarwater Road: at the St. Helena Road crossing just below Neal Creek; at a private residence on 
St. Helena Road near Puff Lane; and at a private residence downstream of Tarwater Road. At 
each visit, water was observed seeping from the Sonoma Volcanic bedrock (e.g., Figure 23); 
water was often observed seeping from bedrock on both sides of the channel. Additionally, in 
early summer 2013, NOAA walked from where the North Fork Mark West Creek flows beneath 
St. Helena Road, downstream to the confluence with Mark West Creek, then downstream to a 
private residence on St. Helena Road near Puff Lane (where permission had been granted to exit 
the creek). During that half-mile walk, many springs and seeps were noted on both sides of Mark 
West Creek.  


NOAA staff also walked along the North Fork Mark West Creek upstream from the St. Helena 
Road crossing to a boulder cascade possibly marking the upper limit of anadromy on the North 
Fork Mark West Creek (assuming salmonids could get past the St. Helena Road culvert). No 
springs and seeps were observed through this reach. Though this reach was identified in surface 
geology GIS data sets as volcanic sand and gravel, the bedrock at creek level was Franciscan 
(Figure 24).  
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Figure 23. Water seeping out of bedrock, Mark West Creek below Neal Creek (at St. Helena Rd 
crossing), May 2011 (wet year, upper photo) and July 2013 (very dry year, lower photo). Seeping 
groundwater is not limited to fractures in bedrock, and it was observed in many places along Mark 
West Creek between Neal Creek and Tarwater Road in summer 2013, on both sides of the creek. 
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Figure 24. Stream channel, North Fork Mark West Creek, upstream from St. Helena Road (July 2013). 


 


Additionally, CEMAR and NOAA Staff walked alongside Mark West Creek on St. Helena Road 
in summer 2013; no springs or seeps were observed through this reach and the stream channel 
was completely dry over the observable portion of the creek from Neal Creek upstream (a total 
distance of 0.8 miles).  Whereas Mark West Creek below Neal Creek has a narrow active 
channel with boulders, gravel, and bedrock-bottomed (albeit shallow) pools (Figure 25A), the 
channel above Neal Creek was broader and covered with finer gravel and cobble to the tops of 
boulders (Figure 25B).   


Many factors may contribute to the dry conditions of the mainstem Mark West Creek above Neal 
Creek. Wells on the hilltops of the watershed divide, where most of the watershed’s vineyard 
development is located, could be affecting summer base flow; the majority of the watershed is 
Franciscan formation, which correlates with poor base flow; and much gravel and cobble has 
accumulated in this reach of Mark West Creek, likely elevating the level of the channel bed 
while still allowing hyporheic flow through the coarse alluvial matrix. At this point, it is not 
possible to distinguish between correlation and causation. However, the accumulation of gravel, 
especially above the undersized culverts along St. Helena Road, is substantial (e.g., Figure 26 A-
B). This gravel accumulation fills pools throughout Mark West Creek, and disproportionately 
affects the creek upstream of road culverts (where deposits are especially large).  
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Figure 25A (top) – B (bottom). Mark West Creek immediately below Neal Creek at the St. Helena Road 
Crossing (top), and immediately above Neal Creek (bottom). 
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Figure 26 A-B. Accumulation of coarse material in Mark West Creek above Neal Creek, along St. 
Helena Road, upstream of St. Helena Road culvert--facing downstream (top) and upstream (bottom).  
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North Fork Mark West Creek 
The North Fork of Mark West Creek (NF MWC) has been a subject of much attention in recent 
years, focusing on concern over the effects of vineyard development in a portion of the 
watershed on summer base flow. Nearby stakeholder groups have noted that NF MWC becomes 
intermittent earlier than in the past and that it has become dry in most recent years where it had 
not in the past. The purpose of this section is to describe the features that could be contributing to 
reduced base flow in NF MWC. 


The majority of the NF MWC watershed is covered by surface geology of Franciscan mélange 
(Figure 27), indicating that much of it is unlikely to directly produce consistent base flow 
through summer. However, as described above, fractures in Franciscan bedrock of suitable 
characteristics (e.g., large enough, with adequate hydraulic conductivity) may provide base flow 
in summer. The upper and lower portions of the watershed are covered in Sonoma Volcanic 
surface geology, implying a greater capacity for providing base flow during summer, but no 
seeps or springs were observed along the NF MWC near the St. Helena Road crossing. 
Additionally, California Geological Survey maps illustrate an unnamed fault running through the 
NF MWC watershed; ESA (2012) provides additional speculation as to the origin of this fault 
and its relationship to other nearby faults.  


Specific concerns have been raised that a well providing irrigation water for the vineyard on the 
ridge separating the North Fork watershed from the mainstem watershed may be reducing 
summer base flow. Consultants for the vineyard report that the well pumps ten gallons per 
minute for irrigation through summer totaling 0.1 acre-ft per acre of grapes, for a total of 2.0 
acre-ft of water annually (ESA 2012). The consultants describe the location of the well as being 
on the ridgetop dividing the mainstem and North Fork watersheds, between the two large blocks 
of vineyards shown in Figure 27.  


Given the high stream depletion factor described for Franciscan bedrock above, water is 
probably not directly losing from NF MWC to the adjacent bedrock. The fairly productive well 
pumping rate of 10 gallons per minute suggests that part of the well is in a bedrock fracture 
capable of providing adequate yield for irrigation needs, and its location suggests it is in 
proximity to the unnamed fault that also crosses NF MWC. If the fracture supplying the 
irrigation well is hydrologically connected to NF MWC, then removing water would likely 
reduce flow in NF MWC. However, reducing flow from the well-influenced bedrock fracture to 
NF MWC would not affect inputs from other fractures: other fractures that provide flow to NF 
MWC elsewhere in the NF MWC watershed would likely not be affected by groundwater 
pumping at the vineyard site. While conditions could be imagined whereby water could move 
from NF MWC toward the vineyard well via bedrock fractures, that movement would: (1) 
require the potentiometric water surface within the fracture to be below the level of the stream; 
(2) the fracture would need to have sufficient transmissivity to accommodate water from the 
stream into the fracture; and (3) the size of the fracture would need to be sufficient to remove 
water from the NF MWC.   
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Figure 27. North Fork and mainstem Mark West Creek, with surface geology, roads, and fault lines. 


 


The complexities of groundwater flow in Franciscan bedrock and limited flow data undermine 
our ability to know for certain how the well providing irrigation water for the vineyard in the NF 
MWC watershed affects streamflow below without systematic measurements to ascertain 
baseline conditions and conditions upon pumping. The nature of the geologic material suggests 
that the effects of groundwater pumping would reduce flow only by proportion of flow the 
particular fracture provides; other fractures elsewhere in the watershed would continue to 
provide base flow independent of groundwater pumping at the vineyard well site. The seasonal 
impact of base flow depletion due to groundwater pumping can also be calculated. If the total 
amount of water obtained by groundwater pumping is 2 acre-ft annually, and the effects of 
groundwater pumping are attenuated over the year, it corresponds to an average of 0.003 ft3/s 
through the year. Assuming the effects are attenuated evenly over the year, this represents the 
maximum impact the well can have; it also would assume all the water pumped by the well 
would otherwise become streamflow in NF MWC. If the effects are attenuated evenly over the 
two-month period when water is used, and all the water that is pumped from the groundwater 
well would otherwise become streamflow in NF MWC, the maximum impact would be a 
reduction of up to 0.016 ft3/s. Further confounding this evaluation, the North Fork Mark West 
Creek was dry in June 2013, earlier in the dry season than when water is usually used for 
irrigation.  
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Two other factors have likely played a role in the decline of summer base flow in the North Fork 
of Mark West Creek and the mainstem Mark West Creek above Neal Creek. The first is the 
nature of hydrologic conditions over the period 2007 to 2014. While two of the past eight years 
were wetter than average, six of the eight were much drier than average. These multi-annual 
drought conditions may compound the impacts of drought, resulting in sequentially less base 
flow from one drought year to the next. From a mechanistic perspective, the cracks and fractures 
in the bedrock that support base flow through summer do not re-charge sufficiently, resulting in a 
declining supply of water over multiple years to provide summer flow. The other factor that 
likely contributes to less summer surface flow is the accumulation of coarse gravel in the 
channel. Anthropogenic and naturally-caused landslides and channel erosion have caused stream 
channels to aggrade through much of the upper portion of the watershed. Gravel accumulation is 
so great in some reaches that the channel has become braided, a common feature of streams with 
an excessively high sediment load. Studies from elsewhere in the western United States indicate 
that low rates of discharge, such as those typical in Mark West Creek (ranging from 0.1 to 0.3 
ft3/s) could easily percolate and pass subsurface through coarse gravel that accumulates in 
channels as a result of erosion upstream in the catchment (May and Lee, 2004). 


The streamflow dynamics of the North Fork Mark West Creek is likely affected by such 
sediment accumulation, especially on the upstream side of the St. Helena Road culvert crossing. 
Like the mainstem Mark West Creek above Neal Creek, the sediment regime of NF MWC is 
affected by an undersized culvert. The culvert on the 1.3 square mile North Fork Mark West 
Creek has a diameter of 6 ft; this has led to an accumulation of coarse gravel and cobble on the 
upstream side of the culvert (Figure 28; this accumulation is likely exacerbated by upslope 
landslides to the NF MWC described by Li and Parkinson, 2008).  
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Figure 28. Sediment accumulation, North Fork Mark West Creek above culvert at the St. Helena Road 
crossing (May 2013). 


 


On the other end of the culvert, the water level in the stream bed as surveyed on May 20, 2014 
was 6.5 ft below the bottom of the culvert (Figure 29). Beyond presenting major challenges to 
salmonids migrating upstream in NF MWC, this undersized culvert has led to an unnatural 
channel slope upstream of the culvert as coarse gravel and cobble has accumulated upstream. A 
survey of the NF MWC from a boulder cascade 400 ft upstream of the St. Helena Road crossing 
to the confluence with Mark West Creek shows that the overall channel gradient is consistently 
approximately 1% except immediately above the culvert (Figure 30). Surface flow was observed 
below the boulder cascade and again below the culvert, but not through the reach where the slope 
was affected by sediment accumulation.  
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Figure 29. Downstream end of the culvert on the North Fork Mark West Creek at St. Helena Road. 


 


 


 


 


Figure 30. Longitudinal profile of the north Fork Mark West Creek from boulder cascade upstream of 
St. Helena Road to the confluence with Mark West Creek, indicating the portions of the channel that 
were wetted and dry during survey (5/20/2013). The continuous line from the boulder cascade down 
to the confluence with Mark West Creek illustrates a continuous slope through the reach that could 
correspond with the saturated water level above and below the surface of the channel bed. 
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The presence of water at the top of the survey and again below the culvert suggests that there 
could be surface flow throughout NF MWC in the absence of the culvert. The slope of the 
channel surface has changed upstream of the culvert with the accumulation of gravel and cobble, 
but the water table gradient through the accumulated gravel and cobble is approximately the 
same upstream and downstream of the accumulated material. While this points to a benefit of 
increasing potential salmonid spawning and rearing habitat by replacing the NF MWC culvert 
with a bridge, the amount of increased habitat is small: the boulder cascade at the upper end of 
the long profile survey likely limits adult migration, so the amount of increased habitat would 
only be five hundred feet (the distance from the downstream end of the St. Helena Road culvert 
to the base of the boulder cascade). 


  


Runoff, infiltration, and influence of land cover modifications 
Runoff is water that flows on Earth’s surface and in streams during and directly after a rain event 
(Dunne and Leopold 1978). A number of factors influence how much rainfall is converted to 
streamflow, including infiltration capacity of the soil, vegetation cover, landscape gradient, and 
rainfall intensity. The amount of water that gets converted from rainfall to runoff can be altered 
by human development; for example, addition of impervious surface can reduce infiltration 
capacity and conversion from forest to grassland can reduce leaf interception. The purpose of 
this section is to describe some of the characteristics that influence runoff in the Mark West 
watershed, and how development in the watershed have altered runoff processes. 


 


Estimating runoff 
A straightforward and commonly used way to estimate runoff in a watershed is to calculate 
runoff as a function of rainfall intensity, drainage area, and a term called the runoff coefficient 
according to the Rational Equation:  


 


In the original Rational Method, Q is defined as peak flow in cubic feet per second, C is the 
runoff coefficient reflecting the ratio of rainfall to surface runoff, i is the rainfall intensity in 
inches per hour (in/hr), and A is drainage area in acres. Runoff coefficient values that commonly 
appear in tables (e.g., Dunne and Leopold 1978) are based on empirical data where rainfall and 
runoff were measured from small watersheds, where C could be estimated with reasonable 
accuracy (the Rational Method was designed to apply to watersheds less than 200 acres in size). 
The runoff coefficient is a function of how quickly water can flow off of a surface, on a scale of 
0 to 1, where a low runoff coefficient indicates a low volume of water converted into flow (e.g., 
a forested understory with soils having high infiltration capacity), and a high coefficient indicates 
a large volume of water converted to flow (e.g., an impervious surface). Because of the 
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simplicity and clarity of the Rational Method, it is often applied to watersheds much larger than 
200 acres and over broader intervals such as seasonal or annual runoff (CalTrans 2001).  


Despite these limitations, the runoff coefficient C provides a useful method of comparison for 
considering how different landscape characteristics influence runoff. The runoff coefficient 
describes the fraction of total rainfall that appears as a runoff volume, after a portion of it has 
been infiltrated, and stored in the groundwater table. In addition, runoff coefficients can describe 
a site’s infiltration characteristics, providing useful insights to which areas in a watershed 
contribute most to recharging groundwater aquifers, and contribute most to base flow later in the 
year.  


To conceptualize runoff variability, we calculated the runoff coefficient across space for the 
Mark West Creek watershed. Dunne and Leopold (1978) list runoff coefficients according to soil 
type and land cover; we added runoff coefficient data to include a value for ponds (1.0, implying 
a full reservoir whereby all water that falls as rain becomes runoff), and for hillside vineyards 
from 0.45 (as Dunne and Leopold report for cultivated land on shallow soils) to 0.9 (reflecting 
shallow soils, steep slopes, and often drainage tiles on vineyards).  In GIS, we spatially joined 
the soil and vegetation/ land cover data to correspond with categories for assigned C values 
based described by Dunne and Leopold (1978).  Table 5 describes the runoff coefficient values 
used in this study, based on soil and land cover.  


We conducted this analysis under two conditions. In the first, we used land cover data from a 
2002 USGS data set that included no agriculture or reservoirs in the watershed above the Santa 
Rosa Plain. In the second, we used land cover from a modified 2011 data set that incorporated 
the vineyards and reservoirs we mapped in the watershed upstream of the Santa Rosa Plain. 
These two different conditions allowed us to compare how the development of vineyards and 
ponds in the watershed affects runoff. 


 


Table 5. Runoff coefficients in the Mark West Creek watershed (adapted from Dunne and Leopold 
[1978]; red text shows modifications based on local conditions). 


Urban and Rural Single Family Residential 
Urban areas (lower in watershed) 0.7 
Residential on sandy and gravelly soils 0.2 
Residential on loams 0.3 
Residential on clay soils 0.4 
Open water 1.0 


Sandy and gravelly soils: 
Cultivated (vineyards, etc.) 0.2 
Pasture, grasslands 0.15 
Woodland, forest 0.1 
Open water 1.0 
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Loams and similar soils with impeding horizons 
Cultivated (vineyards, etc.) 0.4 
Pasture, grasslands 0.35 
Woodland, forest 0.3 
Open water 1.0 


Heavy clay soils or those with a shallow impeding horizon (shallow soils over bedrock) 
Cultivated (vineyards, etc.) 0.9 
Pasture, grasslands 0.45 
Woodland, forest 0.4 
Open water 1.0 


 


Overall, the results of this analysis indicate the variation in runoff and infiltration throughout the 
watershed (Figure 31A). The lower part of the watershed, with soil categorized as “riverwash” 
and land cover mostly as cultivated crops, has low runoff (and thus high infiltration). Urban 
areas (e.g., Larkfield/Wikiup) have the highest runoff and lowest infiltration. The areas with low 
runoff coefficients upstream of Larkfield/Wikiup correspond with sandy soils and forest. Soils 
upstream in the more mountainous areas have higher clay content (derived from Franciscan and 
Sonoma Volcanic bedrock) and mixed land cover (as indicated above in Figure 6A). If runoff 
coefficients are summed to create an average value over the entire watershed, the average runoff 
coefficient in the Mark West watershed is 0.31. 


 


 


A 
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Figure 31A-B. Runoff coefficient values in the Mark West Creek watershed in the absence of ponds 
and vineyards (A, above) and with ponds and vineyards (B, below). 


 


Because vineyards and small reservoirs represent a small fraction of the overall watershed 
(Figure 31B), their influence on the overall watershed runoff coefficient is small. The amount of 
land upstream of the Santa Rosa Plain as either vineyards or reservoirs is approximately 730 
acres; when we replaced the runoff coefficients of these areas from initial values to either 0.9 and 
1.0 (for vineyards and ponds, respectively), the overall runoff coefficient changes to 0.32 (Table 
6).  


 


Table 6. Runoff coefficients for portions of the Mark West Creek watershed based on data sets with 
and without vineyards in the upper portion of the watershed (i.e., based on data shown in Figures 28A 
and 28B). 


Region  
total area, 


acres 
Average runoff 


coefficient 
Middle/upper watershed 
as vineyard or reservoirs 


New average runoff 
coefficient 


Mark West watershed 33160 0.31 730 0.32 
Upper Mark West C 8960 0.33 281 0.35 
North Fork Mark West C 920 0.36 13 0.37 
Mark West C ab Neal C 794 0.32 78 0.38 
 


B 
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Given the concerns about development in the upper portion of the watershed, we repeated the 
comparison of runoff coefficients with and without agricultural development in three other 
locations: the upper Mark West Creek watershed (above Humbug Creek), the North Fork Mark 
West Creek watershed, and the Mark West Creek watershed above the MW06 (“below Neal 
Creek”) gauge (Figure 32). Because the amount of agricultural coverage represents a small 
fraction of the overall watershed area, the new runoff coefficients (including agricultural 
development) change only slightly. The greatest change occurs in the portion of the watershed 
above the MW06 gauge, where 10% of the watershed is covered by either ponds or vineyards 
(Table 6). The change from 0.32 to 0.38 means that a rainfall event may convert 38% of its 
rainfall into runoff, where previously it would have converted only 32% to runoff.  


 


 


Figure 32. Runoff coefficients in the upper Mark West Creek watershed area, given current agricultural 
development. 
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6. Conclusions 
Characterizing the interactions between humans, our development, and the natural flow regime is 
a complex task. Streamflow varies over time (e.g., within the year and among years), and 
development patterns vary across space (e.g., in the lower watershed compared to the upper 
watershed). We have attempted to describe some of these complexities in four related 
discussions (Rainfall, Land Cover/Land use, Hydrology, and Geology) to provide some insights 
into how streamflow in Mark West Creek has been affected by human development in the 
watershed.   


Overall, our study suggests that streamflow is low in Mark West Creek but does not show many 
of the characteristic fluctuations associated with streamflow diversions to meet human water 
needs, even in a dry year. The Sonoma Volcanic surface geology in much of the watershed has 
capacity to produce base flow through summer, which is likely one of the main reasons why 
Mark West Creek maintained consistent flow even through the dry year 2013. Also, while there 
is some development along the upper reaches of Mark West Creek (as shown through locations 
of houses and wells), groundwater pumping to meet residential needs attenuates the impacts 
compared to direct instream diversions. Instead, groundwater pumping likely results in reduced 
base flow. Groundwater pumping to meet agricultural needs may also affect base flow, 
especially if wells are located in bedrock fractures that would otherwise provide base flow in 
summer.  


Our analyses also show that the amount of water that falls as rain and leaves as streamflow 
greatly exceeds the amount of water needed for human uses. Normal-year rainfall is more than 
150 times our estimate of human water need in the watershed, on an annual scale. Normal-year 
discharge is likely also much greater than human water need. For example, Rantz (1972) 
reviewed rainfall and streamflow records from watersheds in northern California and found that 
approximately 50 percent of the water that falls as rain is converted to streamflow. If this 
estimate is applied to Mark West Creek, then a discharge value can be added to the water 
use/rainfall comparisons in Section 2. If typical normal-year rainfall over the upper Mark West 
watershed is 34,500 acre-ft, discharge can be estimated as approximately 17,300 acre-ft. Our 
estimate of 260 acre-ft of water needed for human uses comprises approximately 1.5 percent of 
the discharge from the Upper Mark West Creek watershed under normal-year conditions (Figure 
33), and approximately 3 percent of discharge from Upper Mark West Creek in a dry-type year 
(Based on dry-year rainfall, Figure 12). 
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Figure 33. Estimated normal-year rainfall, discharge, and human water need in upper Mark West 
Creek. 


 


These results suggest that it should be possible to meet all the water needs of the upper Mark 
West watershed with minimal effects to hydrology if water is obtained through appropriate 
methods at appropriate times. As indicated above in Figure 13, this cannot occur in summer: the 
characteristically low discharge through the dry season is not sufficient to support human needs 
in the basin. The abundance of rainfall and streamflow in normal and in dry years suggests that 
Methods such as rainwater catchment and reservoir storage could be suitable to meet human 
needs if operated correctly. Rainwater catchment may be the least hydrologically invasive 
because it only stores water when it rains in proportion with rainfall intensity, and only affects 
stream hydrology in proportion to the area of catchment (e.g., house or barn roof, relative to a 
stream catchment). For example, if one residence stores water off of a 1,000 square foot area, 48 
inches of rain would produce approximately 30,000 gallons of water. Based on our estimates, 
this would be sufficient to meet the needs of the majority of houses in the Mark West watershed 
through the dry season. If 80 houses in the Mark West Creek watershed above Tarwater Road 
(total watershed area 2,960 acres) store rainfall off of a 1,000 square foot area, it would result in 
storage of 0.062% of the total rainfall (storing water that falls on 80,000 square feet over a 
129,000,000 square foot watershed). Rainwater catchment has the greatest potential to meet 
human water needs in the Mark West Creek watershed while minimizing impacts to hydrology, 
though it may be limited by roof space: it can only store as much water as falls on the roof, and 
rainwater catchment design should consider total water needs and rainfall in a dry year to ensure 
needs will be met. 


Reservoirs also provide storage from winter to summer. Reservoirs may be located on headwater 
streams, thus collecting inflow from the upstream channel; or offstream, receiving water pumped 
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from groundwater or from a nearby stream. Onstream reservoirs that collect water from upstream 
typically fill at some point in winter and begin to spill over and reconnect with the drainage 
network, but until they do, they are designed to prevent water from flowing downstream. 
Reservoirs on small streams are now required to have a mechanism that allows some water to 
bypass the dam and provide water downstream (SWRCB 2010), but whether the bypass flow is 
sufficient to meet ecological needs or operates correctly is unknown. Equally important, the 
cumulative effects of many headwater reservoirs could impede flow if they all are storing water 
in the rainy season. In examining the impacts of headwater “fill-and-spill” reservoirs on 
streamflow in Sonoma County (including the Mark West watershed), Deitch et al. (2013) found 
that streamflow in streams that support salmonids can be impaired especially early in the water 
year, though results are variable: drainage networks with more reservoirs are more impaired than 
those with few reservoirs. Also, because reservoirs tend to fill through the year, their impacts on 
salmon streams are often small in a normal-type year (though they can persist longer in a dry-
type year). The potential effects of onstream reservoirs should be carefully considered, but they 
could (with appropriate bypass mechanisms) provide adequate water storage in a way that has 
low impacts to streamflow below. Given topographic limitations through much of the watershed, 
offstream reservoirs may not be feasible. However, where they are, they also may provide an 
opportunity to store water with low impacts to streamflow, so long as water is obtained when 
there is sufficient flow in the stream and the proportion of water taken for storage is small 
relative to streamflow. 


Overall, the results above indicate that there is enough water on an annual scale to meet all 
existing human water needs, but diverting water from aquifers, springs, and streams has likely 
contributed to less water in upper portions of Mark West Creek than would be present naturally. 
Agricultural needs and residential needs are similar in magnitude, and if water is stored in winter 
to meet these needs rather than obtained during the dry season, streamflow in Mark West Creek 
could more than double. 
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PREFACE 
 
This study plan outlines the approaches that may be used by the California Department 
of Fish and Wildlife (Department) to evaluate instream flow needs for anadromous 
steelhead and Coho Salmon in upper Mark West Creek, Sonoma County. The 
California Water Action Plan1 (CWAP) outlines ten actions and associated sub-actions 
to address water management challenges and promote reliability, restoration, and 
resilience in the management of California’s water resources. Action Four of the CWAP, 
to protect and restore important ecosystems, directs the Department and the State 
Water Resources Control Board (State Water Board) to implement a suite of actions to 
enhance instream flows within at least five priority stream systems. Mark West Creek, a 
tributary to the lower Russian River, is among these first five priority streams. The 
Department plans to begin work on the upper Mark West Creek study in 2018 as part of 
the suite of actions to address instream flow enhancement for anadromous salmonid 
species present within upper Mark West Creek.  
 
The Department is the Trustee Agency for California’s fish and wildlife resources and a 
Responsible Agency under CEQA §21000 et seq. Fish and wildlife resources are held in 
trust for the people of the State of California under FGC §711.7. As Trustee Agency, the 
Department seeks to maintain natural communities and native fish, wildlife, and plant 
species for their intrinsic ecological values and for their benefits to all citizens in the 
State. This includes habitat protection and maintenance of habitat of sufficient amount 
and quality to ensure the survival of all native species and natural communities. The 
results of the study may be used to assist with flow enhancement activities in upper 
Mark West Creek through the CWAP and other salmonid restoration and recovery 
efforts.   
  


                                              
1 More information about Proposition 1 and the California Water Action Plan can be found at 
http://resources.ca.gov/california_water_action_plan/ 
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1.0 INTRODUCTION 
 
The Russian River watershed, to which Mark West Creek is a tributary, currently 
supports several species of anadromous salmonids, including anadromous Rainbow 
Trout (commonly known as steelhead; Oncorhynchus mykiss), Chinook Salmon (O. 
tshawytscha), and Coho Salmon (O. kisutch). Salmon and steelhead populations within 
coastal California watersheds, including those found within the Russian River watershed 
have declined significantly due to habitat modification, overfishing, and environmental 
stressors (Steiner 1996; CDFG 2004; NMFS 2008; NMFS 2012; CDFW 2015b; NMFS 
2016). The National Marine Fisheries Service (NMFS) has consequently made several 
listing determinations pursuant to the federal Endangered Species Act (ESA) for the 
Distinct Population Segments (DPS)/ Environmentally Significant Units (ESU) of the 
respective species. These determinations cover all anadromous salmonid species found 
within the Mark West Creek subwatershed: Central California Coast (CCC) steelhead, 
listed as threatened in 1997 (62 FR 43937); California Coastal (CC) Chinook Salmon, 
listed as threatened in 1999 (64 FR 50394); and CCC Coho Salmon, listed as 
endangered in 2005 (70 FR 37160). CCC Coho Salmon north of San Francisco Bay 
were also listed as endangered under the California Endangered Species Act (CESA) in 
2005.  
 
Despite the CESA/ESA listings, populations of anadromous salmonid species continue 
to decline in the Russian River watershed and throughout their ranges. The Russian 
River population of Coho Salmon was nearly extirpated in the late 1990s (CDFG 2004; 
NMFS 2008). In response to the decline, county, state, and federal agencies formed the 
Russian River Coho Salmon Captive Broodstock Program (Broodstock Program) in 
hopes of preventing imminent extirpation. This collaborative effort has been supporting 
species recovery by breeding Coho Salmon from local genetic stocks and releasing 
juveniles into streams historically inhabited within the Russian River watershed, 
including Mark West Creek.  
 
The degradation and loss of freshwater habitat, caused by a decrease in water quality 
and insufficient water quantity, is one of the leading causes of salmonid decline (CDFG 
2004; NMFS 2012). Water diversions, modifications to riparian vegetation, and 
sediment delivery to streams that provide critical habitat to salmonid species in the 
Russian River watershed have contributed to the degradation and loss of habitat (NMFS 
2008; Sonoma RCD 2015). This instream flow study conducted by the Department of 
Fish and Wildlife (Department) will provide information to help support the recovery of 
anadromous species within upper Mark West Creek by identifying the flow regimes 
necessary to support salmonids and the habitats upon which they depend. 
 
 
 
 
 
 
 







 


10 


2.0 PROJECT BACKGROUND 
 
The Mark West Creek subwatershed provides habitat for listed anadromous salmonid 
species including CCC steelhead, CC Chinook Salmon, and CCC Coho Salmon as well 
as various other aquatic species of special concern such as the California Roach 
(Lavinia symmetricus), Northwestern Pond Turtle (Actinemys marmorata), and Foothill 
Yellow-Legged Frog (Rana boylii). One of the primary motivations for this flow study is 
the California Water Action Plan (CWAP). Released by Governor Brown in 2014, the 
CWAP directs the Department and State Water Resources Control Board (State Water 
Board) to initiate a suite of actions to enhance water flows in at least five stream 
systems that support critical habitat for anadromous fish species. Mark West Creek was 
established as a priority CWAP stream. In addition to being a CWAP priority stream, 
limiting factors and recovery actions identified in recovery plans for the listed salmonid 
species inhabiting Mark West Creek (CDFG 2004; NMFS 2012; NMFS 2016) provide 
contextual background for this instream flow study.  
 
Prior assessments (e.g., NMFS 2008; Grantham et al. 2012; Obedzinski et al. 2016) 
have indicated that impaired streamflow is a factor affecting steelhead and Coho 
Salmon survival in the Russian River watershed. The State’s Steelhead Restoration and 
Management Plan (CDFG 1996) suggests that water diversions have led to insufficient 
flow conditions within the Russian River watershed, contributing to the decline of 
steelhead populations. Part of the difficulty in managing the impacts of water diversions, 
the plan stated, stems from the lack of studies to determine the instream flow 
requirements for salmon and steelhead within the Russian River and its tributaries 
(CDFG 1996). The Department’s Coho Salmon Recovery Strategy (CDFG 2004) 
suggested that altered flow regimes were likely presenting an obstacle to Coho Salmon 
recovery within the Russian River watershed. Finally, both the CCC Coho Salmon 
Recovery Plan (NMFS 2012) and Coastal Multispecies Recovery Plan (NMFS 2016) 
identified insufficient baseflow conditions as a limiting factor facing rearing juveniles 
within the Russian River and Mark West Creek focus populations, respectively. To aid in 
the prioritization of recovery actions from the Coho Salmon recovery plans, the 
Department and NMFS formed the Priority Action Coho Team (PACT). The PACT 
identified Mark West Creek as one of the top ten streams north of San Francisco Bay in 
which flow enhancements could benefit the recovery of the species.   
 
In 2014, prolonged drought conditions and the likelihood of significant impacts to listed 
salmonid species prompted the Department and NMFS to develop the Voluntary 
Drought Initiative (VDI) Program2. Mark West was identified as a priority watershed in 
which to implement the VDI Program, one of four within the entire CCC steelhead DPS 
and CCC Coho Salmon ESU. In 2015, as poor conditions persisted, the State Water 


                                              
2 Governor Brown declared a State of Emergency in 2014 due to ongoing drought conditions and 
subsequently issued an Executive Order directing the Department to coordinate with other agencies and 
landowners to minimize the combined impacts of the drought on listed species within priority watersheds. 
The VDI Program aimed to incentivize landowners to reduce water use and “prevent unreasonable 
impacts to fishery resources.”  
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Board adopted an emergency regulation titled “Enhanced Water Conservation and 
Additional Water User Information for the Protection of Specific Fisheries in Tributaries 
to the Russian River” (CCR Title 23 Section 876). This regulation applied to the four 
Russian River subwatersheds identified in the VDI effort (i.e., Dutch Bill, Green Valley, 
Mill, and Mark West creeks), and mandated that landowners reduce water use and 
provide water use information on surface and subsurface diversions.  
 
The Russian River Coho Water Resources Partnership (RRCWRP) identified Mark 
West Creek as one of five critical subwatersheds within the Russian River basin where 
important water management strategies could help restore the Coho Salmon population 
(RRCWRP 2017). In order to help address the low-flow limiting factor, developing an 
understanding of flow regimes and the relationship between streamflow and available 
salmonid habitat within upper Mark West Creek is required. This study will develop 
these habitat-flow relationships and identify the flows necessary to provide suitable 
habitat to support species recovery and guide future management decisions. 
 
 
 


3.0 PROJECT DESCRIPTION 
 
Department staff will conduct the instream flow study within upper Mark West Creek. 
Department Water Branch staff will coordinate and carry out data collection, data 
analysis, and generate a technical report (Table 1). Given the diverse nature of interests 
within the watershed, stakeholder coordination and outreach will be a vital component of 
the project. Bay-Delta Region staff will identify key outreach opportunities and will be 
supported by Water Branch staff participation. Bay-Delta Region, Conservation 
Engineering, and the Fisheries Branch will review the study plan, technical project 
components, and reports produced by the Water Branch.  
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Table 1. Roles and responsibilities in the Department’s Mark West Creek study. 


Department Lead   Role 


Water Branch 


Technical Study Project Coordination 
Study Planning 


Field Data Collection 
Engineering 


Data Management and Analysis 
Data Reporting 


 
Bay-Delta Region 


 


Project Context and Objectives 
Study Plan Review 


Field Data Collection (resources permitting) 
Project Review 


Shared (Water Branch and 
Region)  


Study Design 
Stakeholder Identification, Coordination, and 


Outreach 
Landowner Access 


 
Conservation Engineering 


 


Study Plan Review 
Project Consultation and Review 


 
Fisheries Branch 


 


Study Plan Review 
Project Review 


 
 


3.1 Study Goals and Objectives 
The goal of this study is to develop relationships between streamflow and salmonid 
habitat in upper Mark West Creek. Information developed will identify important flow 
thresholds for the protection and maintenance of anadromous steelhead and Coho 
Salmon juvenile rearing, and may be used to generate Department flow 
recommendations. 
 


The objectives of this study are to: 
 Identify and develop relationships between streamflow and available salmonid 


habitat using a combination of empirical approaches and hydraulic habitat 
modeling. 


 Determine flows needed to maintain rearing habitat and connectivity for 
juvenile salmonids.  


 Identify flows that support productive riffle habitats for benthic 
macroinvertebrates, an important food source for juvenile salmonids.  


 Monitor water quality conditions, including temperature and dissolved oxygen. 
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3.2 General Approach 
Relationships between streamflow and habitat within upper Mark West Creek will be 
developed using a combination of scientifically defensible methods, which may include 
hydraulic habitat modeling and empirical approaches described by the Instream Flow 
Council in Instream Flows for Riverine Research Stewardship (Annear et al. 2004). The 
resulting relationships will serve as a basis to help identify important flow thresholds for 
the conservation, restoration, and protection of salmonids and other aquatic resources 
within the watershed. Study components include assessing rearing habitat, riffle 
productivity and connectivity flows in upper Mark West Creek. In addition, monitoring of 
temperature and dissolved oxygen will be conducted to evaluate water quality 
conditions. 
 
 


4.0 WATERSHED DESCRIPTION 
 
Depending on the source of information, the boundary of the Mark West Creek 
subwatershed can vary. The U.S. Geological Survey (USGS) National Hydrologic 
Dataset and the Sonoma County Water Agency (SCWA) define Mark West Creek as a 
tributary to the Russian River (Nishikawa 2013). However, several other sources identify 
Mark West Creek as a tributary to the Laguna de Santa Rosa, which then flows into the 
Russian River (Sloop et al. 2007; Baumgarten et al. 2014; CEMAR 2015). The 
discrepancy stems in part from the complex lower reaches of the creek. Lower Mark 
West Creek’s channel has undergone natural course migrations across its alluvial fan, 
but has also been subject to substantial anthropogenic modifications since the late 
1800s (Baumgarten et al. 2014). For the purposes of this study, we are defining the 
Mark West Creek subwatershed using a modified USGS 12-digit hydrologic unit code 
(HUC12) boundary3 and Mark West Creek as a tributary to the Russian River. Mark 
West Creek enters the Russian River near river mile 24 (Figure 1). 
 


                                              
3 Quantum Spatial developed these hydrologic data products for the Sonoma County Vegetation Mapping 
and LiDAR Program based on high-resolution LiDAR data collected in 2013. 
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Figure 1. Mark West Creek HUC12 subwatershed. 
 
 
Situated about five miles north of the City of Santa Rosa along the eastern boundary of 
Sonoma County, the Mark West Creek HUC12 subwatershed is the second largest in 
the Russian River basin, draining an area of approximately 59 square miles. Mark West 
Creek stretches roughly 34 miles from its confluence with the Russian River to its 
headwaters in the Mayacamas Mountains. The three main tributaries to Mark West 
Creek are Windsor and Porter creeks, and the Laguna de Santa Rosa. Smaller 
significant tributaries include Mill, Humbug, Weeks, Van Buren, North Fork Mark West, 
and Neal creeks.  
 
With a maximum elevation of approximately 2,350 feet, the watershed drains a portion 
of the Mayacamas Mountain Range in a general westward direction towards its 
confluence with the Russian River, which occurs at an elevation of roughly 30 feet. 
Longitudinally, the watershed’s topography varies greatly. Towards its western 
boundary, the watershed encompasses a low relief valley area. The Rodgers Creek 
fault that runs northwest and lies approximately mid-watershed marks a noticeable 
topographic boundary at the foot of the Mayacamas Mountain Range (Figure 1; Sloop et 
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al. 2007). From this point, the watershed begins to climb into rolling foothills and 
ultimately terminates in the steep-walled, narrow valleys of the mountainous headwater 
region along its eastern boundary (Honton and Sears 2006). 
 
The watershed’s land uses and land cover differ between the lower valley and upper 
mountainous region. Around the mid-19th century, the lower watershed underwent a 
conversion from a landscape dominated by oak savannah, seasonal and perennial 
wetlands, to a landscape structured around grazing and ranching; this later shifted to 
dairy farming, orchards, hay fields, and row crops (Honton and Sears 2006; Sloop et al. 
2007). In the mid-20th century, rapid urbanization began to shift land use from 
agriculture (Sloop et al. 2007). Today, most of the lower watershed’s land cover is 
dominated by urbanized land and irrigated cropland (predominantly vineyards), and to a 
lesser extent native hardwood forests, riparian forests, and grassland (CEMAR 2015).  
 
Ranching and timber harvest were the major early land uses in the eastern 
mountainous region of the watershed (i.e., the upper watershed; Sonoma RCD 2015). 
Mirroring population growth and changes in the lower watershed, land use in the upper 
watershed began to shift in the mid-20th century when parcels were subdivided, allowing 
for the expansion of rural residential development (Sotoyome RCD 2008). Like the 
lower watershed, vineyards emerged as a dominant crop towards the end of the 20th 
century (Sonoma RCD 2015), although vineyard land cover by percentage area is far 
smaller in the upper watershed as compared to the lower watershed with approximately 
2% and 37%, respectively4. Coniferous forest, hardwood forest, grassland, and shrubs 
presently dominate land cover in the upper watershed (CEMAR 2015; Sonoma RCD 
2015). Approximately 90% of the land within the Mark West Creek subwatershed is 
privately owned.5   
 
 


4.1 Target Species and Life Stages 
Collectively, CCC steelhead, CC Chinook Salmon, and CCC Coho Salmon utilize the 
Mark West Creek subwatershed year-round to carry out the freshwater stages of their 
life histories. CCC steelhead and CC Chinook Salmon are both listed as threatened 
under the federal ESA, while CCC Coho Salmon are listed as endangered under both 
the ESA and CESA. Bjorkstedt et al. (2005) and Moyle et al. (2008) concluded that CCC 
steelhead within Mark West Creek exist as an essential, potentially independent 
population within the steelhead DPS. CCC Coho Salmon in lower Russian River 
tributaries, including Mark West Creek, exist as part of a single, functionally 
independent population that is at high risk of extirpation (NMFS 2008). NMFS (2008) 
suggests that, historically, CCC Coho Salmon populations in the lower Russian River 
were the most abundant population source for other streams within the CCC ESU. 
Accordingly, the persistence of CCC steelhead and CCC Coho Salmon populations in 


                                              
4 Vineyard land cover estimate from GIS analysis using the fine-scale vegetation and habitat map data 
from the Sonoma County Vegetation Mapping and LiDAR Program. 
5 Land ownership estimate from GIS analysis using data from the California Department of Fores try and 
Fire Protection, Fire Resource and Assessment Program (FRAP). 
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the Russian River is necessary to support the recovery of the species within their 
respective DPS/ESU (NMFS 2008). The Department identified the juvenile life stages of 
steelhead and Coho Salmon as the focus for this instream flow and habitat assessment 
project. Because the juvenile life stages of these species rear in the creek throughout 
the summer and fall months (Table 2), maintaining adequate streamflow conditions 
during this period is essential to support the species’ recovery (NMFS 2008). 
 
Table 2. Generalized seasonal periodicities of target salmonid species in upper Mark 
West Creek. 


Species and 
Life Stages Jan Feb Mar April May June July Aug Sep Oct Nov Dec 


CCC steelhead  
Adult                          
Juvenile                         
CCC Coho Salmon 
Adult                          
Juvenile                        
Legend:                  
  Present                 


Sources: Steiner (1996); R2 Resource Consultants, Inc. and Stetson Engineers, Inc. 
(2007); NMFS (2012); NMFS (2016). 
 
 
Long-term systematic fish surveys are lacking within the Mark West Creek 
subwatershed (NMFS 2016). Several short-term studies have been conducted and 
observations have been noted during periodic habitat analyses conducted by the 
Department and other entities. Historically, steelhead were observed over a wide range 
of Mark West Creek where habitat remained wetted through the summer and fall 
seasons (CDFG 1953, 1966, 1969, 1971), though current densities are thought to be 
significantly reduced from observations noted through the 1950s to 1970s (NMFS 
2016). Information on the historical presence and distribution of Coho Salmon within the 
Russian River watershed, and Mark West Creek, specifically, is much more limited 
(Spence et al. 2005; NMFS 2008). Nonetheless, both Brown and Moyle (1991) and 
Spence et al. (2005) found evidence from past stream surveys to conclude that Coho 
Salmon populations historically existed in Mark West Creek.  
 
In the early 2000s, the Broodstock Program conducted surveys in the lower Russian 
River and found limited numbers of wild juvenile Coho Salmon in only five creeks, 
including Mark West (Conrad 2006). A study conducted by Merritt Smith Consulting 
(2003) during the summer and fall months from 1993-2002 observed small numbers of 
Coho Salmon across their three Mark West Creek study reaches in 2001 only. 
Steelhead were observed in moderate numbers in each of the study reaches in most 
years, with greater abundances in the upper watershed (Merritt Smith Consulting 2003). 
The SCWA also conducted electrofishing distribution/abundance surveys in Mark West 
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Creek to detect steelhead and Coho Salmon in 2001 and found only steelhead 
throughout the creek, with numbers increasing from the most downstream to upstream 
survey sites (Cook and Manning 2002).  
 
 


4.2 Habitat Suitability and Biological Criteria 
Accurate representation of available habitat in relation to discharge requires linking 
stream channel hydraulics, over a range of flows, with known habitat suitability criteria 
(HSC) for the target species and life stages (CDFG 2008). The target species and life 
stage for this project have been identified as juvenile CCC steelhead and juvenile CCC 
Coho Salmon. Appropriate HSC are a critical element of hydraulic habitat modeling. No 
site-specific HSC have been developed for the above listed species in the Russian 
River watershed.  
 
The creation of suitable HSC requires a minimum sample size of fish observations 
(typically greater than 150 per life stage/species, mesohabitat category, and 
microhabitat component) while also accounting for the influence of habitat availability on 
observed habitat use (Bovee 1986). HSC are developed by associating fish 
observations with water depth, velocity, cover, and other important site-specific 
microhabitat components, ideally in systems that have a minimally altered flow regime. 
To accomplish this, field-based techniques including fish snorkel surveys and 
measurements/classification of physical habitat attributes are employed based on 
methods described by Holmes et al. (2014). General guidelines for HSC development 
can be found in Bovee (1986), Bovee and Zuboy (1988), and CDFG (2008).  
 
Obtaining representative and unbiased information is an important step in developing 
HSC. There are two factors that make the development of HSC uncertain in Mark West 
Creek. First, Mark West Creek has an impaired hydrograph and can be subject to 
sustained low flow conditions. Because of this, hydraulic habitat availability and 
associated fish behavior observed in a HSC study may not be representative of ideal 
conditions since fish are unable to utilize preferred habitat. Second, estimates of current 
Coho Salmon populations within Mark West Creek have been very low and it would 
likely be difficult to observe the required sample size. Instead, HSC from two coastal 
California watersheds will likely be used to support the habitat analysis of juvenile CCC 
steelhead and CCC Coho Salmon life stages in Mark West Creek: the Big Sur River 
(Holmes et al. 2014) and the South Fork Eel River (to be completed in 2018/2019).  
 
 


4.3 Hydrology  
The watershed’s Mediterranean climate is characterized by arid to semi-arid summers 
and punctuated storm events during the winter and spring months. Long-term 
meteorological data coverage in the Mark West Creek subwatershed is limited and 
records from existing monitoring stations often have short periods of record, contain 
significant data gaps, or are situated in the lower elevations of the watershed making it 
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difficult to characterize precipitation patterns in the mountainous upper watershed 
(Woolfenden and Nishikawa 2014). Because precipitation within the watershed is 
strongly influenced by topography (Nishikawa 2013), many analyses rely upon PRISM 
(Parameter-elevation Regressions on Independent Slopes Model) datasets, which use 
elevation and nearby meteorological stations to interpolate precipitation values for 
ungaged locations. Average yearly precipitation values vary from about 30 inches in the 
valley floor to about 47 inches in the Mayacamas Mountains, with a watershed average 
of approximately 40 inches6 (800m PRISM 30-year normal, 1981-2010). In a 2015 
report, the Center for Ecosystem Management and Restoration (CEMAR) presented 
information from a landowner in the upper watershed who recorded an annual average 
of approximately 65 inches (1965-2011), indicating that the PRISM normals are likely 
underestimates, at least in the upper watershed (CEMAR 2015). Although winter 
temperatures may be conducive to snow formation at the higher elevations, nearly all of 
the precipitation in the watershed falls as rain (Nishikawa 2013). Rantz (1972) analyzed 
streamflow and precipitation records (1931-1970) in relatively undeveloped watersheds 
including nearby Mill and Santa Rosa creeks, and found that roughly half of the 
precipitation that fell in those watersheds was converted into streamflow. 
 
Springs and seeps such as those that contribute to Neal Creek, a small tributary in the 
headwater region of Mark West Creek, play an important role in maintaining water 
connectivity and perennial flows within the upper watershed (Nishikawa 2013; CEMAR 
2015). Some of the tributaries to Mark West Creek also maintain minimal perennial 
flows through the dry season, though the majority undergo significant drying and 
generally lose surface connectivity with Mark West Creek (SRPBAP 2014). Baseflow, 
which comprises only a small portion of the hydrograph in Mark West Creek, is an 
extremely important component of flow during the dry season (Nishikawa 2013). Results 
from the USGS Santa Rosa Plain Hydrologic Model (SRPHM)7 indicate that surface 
runoff is the main component of the hydrograph in Mark West Creek from November 
through April, while baseflow is dominant from May through October (Woolfenden and 
Nishikawa 2014). CEMAR (2015) indicated their multiyear streamflow monitoring 
conducted in upper Mark West Creek showed that, while consistently low, flows were 
relatively more stable over the course of each dry season compared to other Russian 
River tributaries in their monitoring network. 
 
As with many streams subject to the seasonality of Mediterranean climates, the timing 
of higher streamflow in Mark West Creek and other Russian River tributaries in the late 
winter and spring does not coincide with the high demand in the summer and fall dry 
seasons (Deitch and Dolman 2017). CEMAR (2015) found that total annual rainfall and 
discharge generally surpass demand; however, demand in the summer and fall exceeds 
surface water availability leading to a reliance on wells and springs to meet dry season 


                                              
6 PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu, accessed September 
2017. 
7 The SRPHM is a groundwater-surface water model that was developed by the USGS. It is used to 
characterize a water balance including streamflow, groundwater recharge and storage, and the impacts of 
diversions on these hydrologic components. The model utilized information and data collected during a 
hydrologic characterization of the Santa Rosa Plain completed by the USGS in 2013 (Nishikawa 2013). 
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water needs (Deitch and Dolman 2017). This reliance upon wells and springs can have 
cumulative impacts on baseflow and likely contributes to the low flow conditions 
observed throughout the dry season, especially during extended periods of low rainfall 
(SRPBAP 2014; CEMAR 2015; Sonoma RCD 2015). Results from the 2015 
informational order (see Section 2) show dense concentrations of groundwater wells 
along areas of Mark West Creek and its tributaries (Figure 2). 
 


 
Figure 2. Diversions within the Mark West Creek subwatershed. Figure from SWRCB 
(2017). 
 
 
Numerous streamflow gages have been operated across the Mark West Creek 
subwatershed (Figure 3 and Table 3), though meaningful hydrologic analysis is 
constrained by short periods of record, data gaps, and seasonal data collection (Sloop 
et al. 2007; Nishikawa 2013). A USGS gage near Mirabel Heights (USGS 11466800) 
has the longest period of record within the watershed, with approximately 12 years of 
data starting in the 2006 water year (WY). This gage is located downstream of Mark 
West Creek’s confluence with two large tributaries, the Laguna de Santa Rosa and 
Windsor Creek. The lack of flow information for these contributing tributaries means the 
amount of flow originating from upper Mark West Creek cannot accurately be discerned. 
CEMAR has operated three gages to varying lengths during WY 2010-WY 2017. One of 
these gages, MW01, is located high in the watershed near Tarwater Road. This gage 
provides the best available indicator of conditions in the upper watershed during the dry 
season. Average daily streamflow at MW01 has generally dropped below 1 cubic foot 
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per second (cfs) by May or June. The minimum and maximum average daily summer 
flows captured at MW01 over the period of record were 0.06 and 11.8 cfs, respectively. 
The mean and median average daily flows during the same period were 0.41 and 0.22 
cfs, respectively. The lack of a long-term, year-round gage network throughout the 
watershed makes it difficult to assess flow regimes and to understand how the range of 
flows can affect biological processes and species recovery in the creek (Honton and 
Sears 2006).  
 


 
Figure 3. Streamflow monitoring gages in the Mark West Creek subwatershed. 
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Table 3. Streamflow monitoring gages within the Mark West Creek subwatershed. 


Operator  Gage Identifier  Period of Record Notes 


USGS 


11466800 
Mark West Creek 


near Mirabel 
Heights 


October 2005-Present 


Some small data gaps in 
record, and a large gap 
for most of WY 2010. 


Gage sometimes 
influenced by 


backwatering from 
Russian River during high 


flows.  


NMFS Mark West Creek 
at River Road November 2011-Present Significant data gaps.  


USGS 
11465500 


Mark West Creek 
near Windsor 


October 2006-April 2008 Significant data gap in 
second half of WY 2007. 


USGS 


11465450 
Mark West Creek 


at Mark West 
Springs 


1958-1962 Peak annual discharges 
only.  


CEMAR 


MW02 
Mark West Creek 


above Porter 
Creek 


May 2010-Present 
Record covers mostly low 
flow periods. Significant 


recent data gaps.   


NMFS Mark West Creek 
at Calistoga Road October 2011-Present 


Discharge extrapolated 
above 30 cfs. Some data 


gaps. 


CEMAR 


MW01 
Mark West Creek 
below Tarwater 


Road 


March 2010-Present 


Early records were mostly 
year-round with 


discharges estimated 
below 50 cfs only. Some 
small data gaps. Since 


WY 2015, only seasonal 
low flow measurements 


taken. 


CEMAR 
MW06 


Mark West Creek 
at Neal Creek 


June 2011-November 
2014 


Record covers mostly low 
flow periods. Some small 


data gaps.  
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Long-term unimpaired streamflow records are generally used by the Department IFP to 
aid in the determination of a range of representative target flows for field data collection. 
The lack of long-term gages in the Mark West Creek subwatershed, as well as the 
surrounding watersheds, complicates the unimpaired streamflow determination. Given 
this, to identify target flows for data collection in upper Mark West Creek the Department 
intends to select an appropriate range of flows based on unimpaired average monthly 
flow estimates (1950-2015) from the California Natural Flows Database8 (CNFD; 
Zimmerman et al. 2017). The unimpaired average monthly flow estimates in the stream 
reach (COMID 8272495) located near the CEMAR MW01 gage will serve as the basis 
for a flow duration analysis, which estimates the likelihood of a particular discharge 
value being equaled or exceeded (referred to as an exceedance flow; CDFW 2013b; 
Searcy 1969). The unit of time used to calculate exceedance flows affects the utility of 
the flow duration curve (i.e., a shorter time unit will result in a greater representation of 
flow variability). The CNFD only provides average monthly unimpaired flow estimates. 
While exceedance calculations using the average monthly estimates may result in 
diminished flow variability, the CNFD provides the best available information for 
calculating target flows. Target flows for data collection on upper Mark West Creek will 
likely fall within the 20 to 80 percent exceedance flow range (CDFW 2013b). The 20, 50, 
and 80 percent exceedance flows estimated for this reach of upper Mark West Creek 
are 23.5, 2.9, and 0.5 cfs, respectively.  
 
 


4.4 Groundwater Hydrology 
The Mark West Creek subwatershed overlies three groundwater subbasins identified in 
the Department of Water Resources’ (DWR) Bulletin 118 (DWR 2003), though the 
subbasins’ areal extent within the watershed varies. The upper Mark West Creek 
subwatershed overlies small sections of both the Rincon Valley Subbasin (1-55.03) and 
the Alexander Subbasin (1-54.01). Most of the lower Mark West Creek subwatershed 
overlies the Santa Rosa Plain Subbasin (1-55.01). In addition to these named 
subbasins, small, localized aquifers likely exist within the alluvial deposits along the 
stream channels in the middle watershed (Nishikawa 2013). The Sonoma Volcanics, 
which comprise a significant portion of the Mayacamas Mountains in the upper 
watershed, can also contain disconnected aquifers within fractured or porous strata 
(Cardwell 1958; Nishikawa 2013). Groundwater that discharges from springs and seeps 
provides a significant source of baseflow in parts of Mark West Creek (Nishikawa 2013), 
especially within the Sonoma Volcanics (Cardwell 1958).  
 
The geologic heterogeneity surrounding Mark West Creek, especially in the 
mountainous upper watershed, results from the numerous fault zones that traverse the 
area as well as the interaction between the North American and Pacific tectonic plates 
that formed the Mayacamas Mountains and northern California Coast Ranges 
(SRPBAP 2014; RRISRP 2016). The interactions that result from the juxtaposition and 
                                              
8 The California Natural Flows Database was a collaborative effort between the USGS and The Nature 
Conservancy to develop estimates of natural (unimpaired) flows for all of the streams in California from 
1950-2015 (Zimmerman et al. 2017).  
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interfingering of these geologic units can affect groundwater flow and yields (Nishikawa 
2013). For example, evidence suggests that Mark West Creek likely gains streamflow 
near the Rodgers Creek fault zone, where shallow groundwater originating in the 
mountainous upper watershed mounds and discharges to the creek as a result of the 
horizontal flow barrier (SRPBAP 2014).  
 
Several surficial geologic units are present in the upper Mark West Creek subwatershed 
including Quaternary Alluvium, the Sonoma Volcanics, and the Franciscan Assemblage 
(Nishikawa 2013; CEMAR 2015); the Sonoma Volcanics are the dominant unit in terms 
of areal coverage (Nishikawa 2013). The Sonoma Volcanics are generally porous and 
can be highly fractured in areas, allowing for development of wells (RRISRP 2016), 
though their yield is highly variable and is dependent upon the extent of fracturing 
(Cardwell 1958; Nishikawa 2013). Due to the inconsistent fracturing within the Sonoma 
Volcanics, determining the direct impacts of groundwater pumping is difficult (CEMAR 
2015). Although domestic wells have tapped into areas of fractured bedrock that 
underlie the Sonoma Volcanics, the existence of groundwater within the Franciscan 
complex is much more limited and the wells consistently have low yields (Nishikawa 
2013). Where wells exist in the upper Mark West Creek subwatershed, the alluvial 
deposits generally consist of coarse material (Nishikawa 2013), which leads to higher 
streambed conductivities and a greater potential for groundwater-surface water 
interactions (SRPBAP 2014).  
 
Lower in the watershed, both the Sonoma Volcanics and the Glen Ellen Formation 
outcrop in the area surrounding the Rodgers Creek fault zone (SRPBAP 2014). In the 
lower Mark West Creek subwatershed, the valley is comprised of quaternary alluvium 
and loosely consolidated alluvial deposits of the Glen Ellen Formation (SRPBAP 2014). 
Well pumping yields within the Glen Ellen Formation are highly variable (DWR 1975) 
and the alluvial deposits are generally comprised of finer material than those found in 
the upper Mark West Creek subwatershed, leading to lower conductivities and 
infiltrative capacity (SRPBAP 2014).  
 
 


4.5 Connectivity 
Low streamflow can limit the hydrologic connectivity of riverine habitats, impacting water 
quality, food production, and critical salmonid life history strategies. Salmonids have 
learned to survive in systems with long low flow periods by rearing in deep pools and 
runs throughout the summer and fall months (Moyle 2002; CDFG 2004). Disconnected 
stream segments can prevent juvenile salmonids from relocating to suitable over-
summer holding habitat having adequate cover and water quality conditions. Due to 
various factors such as climate, water diversions, antecedent precipitation, and 
groundwater-surface water interactions, sections of Mark West Creek become 
disconnected during the dry season. Merritt Smith Consulting conducted seasonal 
fisheries surveys from 1993-2002 along three reaches of Mark West Creek and 
observed that the reach in the upper watershed downstream of Calistoga Road 
occasionally became intermittent in the late spring and summer months, forcing fish to 







 


24 


rear in isolated pools (Merritt Smith Consulting 2003).  
 
The watershed’s Mediterranean climate and lack of precipitation during summer months 
is a significant factor contributing to seasonal low flows and intermittence in Mark West 
Creek (CEMAR 2015). Additionally, springs and seeps that help maintain stream 
connectivity in the upper watershed are frequently diverted during the dry season when 
streamflow is already naturally low. While unintentional, baseflow may be impacted by 
the cumulative impact of diversions, depending on the extent of groundwater-surface 
water interconnection (CEMAR 2015).  
 
In 2013, the UC Cooperative Extension added Mark West Creek to their list of streams 
monitored for wetted habitat conditions (wet/dry mapping)9 during the low flow period. 
The objective of the wet/dry mapping effort is to document the extent and location of 
wet, dry, and intermittent instream habitat during the driest period of the year, which 
usually occurs in September. The effort has indicated that Mark West Creek remains 
wetted through most of the middle and upper watershed, though streamflow remains 
low. In the alluvial reach near the Porter Creek confluence (middle watershed), Mark 
West Creek has experienced dry or intermittent conditions each year since 2013, with 
the exception of 2014.  
 
 


4.6 Geomorphology 
The Mark West Creek subwatershed is situated within the Northern Coast Range 
geomorphic province. The Mayacamas Mountain Range that comprises much of the 
terrain in the upper Mark West Creek subwatershed was formed as a result of complex 
tectonic interactions between the North American and Pacific plates. Mark West Creek 
and its tributaries have eroded the Mayacamas Mountains over time, transporting and 
depositing sediment into the mountain valleys and alluvial fan in the valley below. The 
northwest trending Rodgers Creek fault zone acts as a rough boundary between the 
sediment production zone of the upper watershed and the depositional zone in the 
valley floor (Sloop et al. 2007).  
 
Hydrologic soil group classifications (NRCS 2007), which are based on soil properties 
such as permeability and soil thickness, can be a useful tool in understanding a 
watershed’s response to precipitation. In general, soils in the lower portion of the 
watershed have low-moderate runoff potential, while soils in the mountainous upper 
watershed are thinner with a significant amount of exposed bedrock, leading to a 
moderate-high runoff potential (Nishikawa 2013). Landscape alteration and disturbance 
can also affect runoff, erosion processes, and sediment transport. Historical landscape 
changes in the Mark West Creek subwatershed such as road development, timber 
harvest, and rural subdivisions, as well as shifting land use practices (e.g., grazing and 
vineyard development), have contributed to higher rates of runoff and sedimentation 
(Sloop et al. 2007; Sonoma RCD 2015).  
                                              
9 Information on wet/dry mapping available at: https://caseagrant.ucsd.edu/project/coho-salmon-
monitoring/flow-and-survival-study. 
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The upper and middle portions of the watershed are comprised of moderate gradient 
channels that drain steep hillsides (Nishikawa 2013). In the valley floor, as Mark West 
Creek traverses its alluvial fan, the channel assumes a more modified character with a 
relatively straight, channelized, and entrenched channel (RRISRP 2016). An analysis of 
generalized stream typologies presented in the 2016 RRISRP report, developed by 
Walls (2013), suggests that five different stream types exist within Mark West Creek: 
dissected alluvium, unconfined alluvial, alluvial fan, semiconfined alluvial, and bedrock 
canyon. The alluvial channel forms are dominant in the valley floor up to the transition 
zone near the Rodgers Creek Fault. With the exception of a dissected alluvium channel 
downstream of the Porter Creek confluence, bedrock canyons and semiconfined alluvial 
channels dominate the upper watershed (RRISRP 2016).  
 
Few on-the-ground assessments of the stream channel have been completed in Mark 
West Creek; the most recent watershed-wide mainstem survey was conducted by the 
SCWA in 1996 (CDFG 2006). The surveyors identified six different reaches and channel 
types from the downstream extent up to the Neal Creek confluence: F4, F2, B2, B3, C3, 
and B1-2 (Table 4). Flatwater habitat was the dominant Level II habitat type and 
comprised approximately 50% of the stream length, followed by approximately 40% 
pool habitat, 8% riffle habitat, and 1% dry channel (CDFG 2006). 
 
 
Table 4. Mark West Creek channel types, presented from downstream to upstream. 


Channel 
Type Description  


F4 Entrenched, meandering riffle/pool channel with low gradient and high 
width/depth ratio; gravel-dominated substrate 


F2 Entrenched, meandering riffle/pool channel with low gradient and high 
width/depth ratio; boulder-dominated substrate 


B2  Moderately entrenched, riffle-dominated channel with moderate 
gradient; boulder-dominated substrate 


B3 Moderately entrenched, riffle-dominated channel with moderate 
gradient; cobble-dominated substrate 


C3 Low-gradient, meandering, riffle/pool alluvial channel with well-defined 
floodplain; cobble-dominated substrate 


B1-2 Moderately entrenched, riffle-dominated channel with moderate 
gradient; boulder- and bedrock-dominated substrate 


Source: Rosgen (1994). 
 
 
Following two landslides that contributed large amounts of fine sediment to upper Mark 
West Creek in the mid-2000s, Li and Parkinson (2009) assessed instream habitat in a 
small section of the upper watershed from Tarwater Road up to the confluence with 
North Fork Mark West Creek. In this assessment, pools were identified as a the 
dominant Level II habitat type and comprised approximately 68% of the stream length, 
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followed by approximately 20% riffle habitat, 11% flatwater habitat, and 1% dry channel 
(Li and Parkinson 2009).  
 
 


4.7 Water Quality 
Pursuant to section 303(d) of the Clean Water Act, the State Water Board is responsible 
for assessing, protecting, and restoring surface water quality and submitting a list of 
impaired water bodies to the U.S. Environmental Protection Agency (EPA). The State 
Water Board has listed Mark West Creek and its tributaries upstream of the confluence 
with the Laguna de Santa Rosa as 303(d) impaired water bodies for sedimentation and 
temperature. Downstream of the confluence with the Laguna, Mark West Creek is also 
impaired for aluminum, dissolved oxygen, phosphorous, and manganese.  
 
The NMFS Multispecies Recovery Plan (2016) also rates the entirety Mark West Creek 
as poor for temperature and watershed processes/sediment transport as they relate 
specifically to the rearing life stage of juvenile steelhead. Because juveniles rear in the 
creek throughout the year, Moyle (2002) and NMFS (2008) highlight the importance of 
maintaining temperatures below approximately 57°F, the maximum optimal temperature 
for rearing steelhead and Coho Salmon. Additionally, Reiser and Bjornn (1979) and 
Moyle (2002) note that high levels of suspended fine sediments can adversely impact 
rearing habitat and food availability, and can negatively impact survival by damaging the 
gills of juvenile fish. In an attempt to help address impairments caused by sediment, 
Pacific Watershed Associates assessed approximately half of the unpaved roads in the 
upper Mark West Creek subwatershed for potential sediment delivery sites (Sonoma 
RCD 2015). Other water quality related assessments in the watershed have generally 
been short-term and sporadic in nature, focused mainly on temperature. In general, 
targeting the causes of temperature-related impairments has been difficult. The Sonoma 
Resource Conservation District (RCD) noted that temperature loggers deployed over 
several years in reaches along St. Helena Road have consistently recorded water 
temperatures below 70°F through the low flow season, whereas temperatures lower in 
the creek near the Porter Creek confluence are significantly warmer, typically 
surpassing 70°F by mid-June (Sonoma RCD 2015). In the lower reaches, it is 
suspected that the higher temperatures result from lack of riparian canopy cover (NMFS 
2016) and cold-water spring inputs (Sonoma RCD 2015).  
 
 


4.8 Tubbs Fire 
In October 2017, the Tubbs Fire burned approximately 57 square miles across sections 
of Napa, Sonoma, and Lake counties, including approximately 22 square miles (37%) of 
the Mark West Creek subwatershed. The burn area spanned the entire north-south 
extent of the watershed and was concentrated from just west of Highway 101 to 
Calistoga and Petrified Forest roads to the east. In addition to water quality and 
biological impacts, the fire may affect the hydrology of Lower Mark West Creek. 
Depending on the upslope burn severity, CalFire (2017) predicted that the 10% 
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exceedance flow (CDFW 2013b) in reaches of Mark West Creek could increase 
anywhere from 9-25%. Due to the likelihood of channel instability (e.g., channel 
aggradation) after the Tubbs fire, the potential study area has been constrained to the 
reaches of Mark West Creek above Calistoga Road (Figure 4).  
 


 
Figure 4. Map of the Mark West Creek subwatershed showing the Tubbs Fire burn area 
and the proposed study area.  
 
 


5.0 METHODS AND PROTOCOLS 
 
Department staff will conduct a stream survey within upper Mark West Creek following 
the Level III-IV (i.e., modified Level III) habitat type survey classifications, as described 
in the California Salmonid Stream Restoration Manual (Flosi et al. 2010) to identify 
mesohabitat types (CDFW 2015a). A corresponding discharge measurement (CDFW 
2013a) will be measured each day of the survey; data will only be collected where 
landowner access is granted. Upon completion of the survey, the modified Level III 
mesohabitat classifications will be grouped into riffle, pool, run, or glide categories. The 
classification of different habitat types is based on characteristics such as channel 
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morphology, gradient, substrate composition, and hydraulic characteristics. The 
assemblage and overall proportion of each mesohabitat type will help guide site 
selection for hydraulic habitat modeling (CDFW 2015c). 
 
Mesohabitats were mapped using the on-the-ground method and are typed to the most 
detailed level III-IV typing as described in Flosi et al. (2010). This level of habitat 
delineation allows data to be used for other studies or aggregated into less detailed 
levels depending on the needs of individual studies (e.g. hydraulic habitat modeling). 
These surveys entail the identification of habitat types using specified criteria, along with 
measurements of habitat unit length and maximum pool depth for pool units. In addition, 
landmarks such as road crossings, bridges, and significant streambank alterations are 
noted. 
 
Each habitat unit will be characterized as modelable or unmodelable according to the 
limitations of standard one-dimensional (1D) and two-dimensional (2D) hydraulic 
modeling methods. Modelable, in this context, is a term used to characterize a habitat 
unit’s hydraulic properties and refers to whether the unit’s water surface along a 
hypothetical transect would remain steady and flat over a broad enough range of flows 
to develop a predictive model. This characterization is necessary for the dataset to be 
compatible with stratified study site and transect selection techniques, where 
unmodelable mesohabitat units may be rejected prior to the selection process.  
 
Below is a list of modified Level III mesohabitat types containing sufficient detail for the 
purpose of transect placement, hydraulic data collection, and transect weighting 
consistent with stratified sampling for hydraulic habitat modeling. The following 
mesohabitat types are generally considered modelable and should be retained for study 
site and transect selection: 
 
 Pool (e.g., mid-channel, lateral scour, channel confluence) 
 Glide 
 Run/Step-run 
 Pocket Water 
 Low-Gradient Riffle 


 
The following mesohabitat types are generally considered unmodelable and should be 
excluded from study site and transect selection: 
 
 Cascade 
 Chute 
 High-Gradient Riffle 


 
For hydraulic data collection, cascade and chute types are not sampled. High-gradient 
riffles may occasionally be sampled, but the determination must be done on a case-by-
case basis.  
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Ideally, surveys will be conducted under flow conditions at which the mesohabitat types 
are readily apparent. That is, not when flows are so high that it appears as though all 
unit types are either runs or riffles or so low that there are only pools with 
undifferentiated riffles in between. For safety purposes, the survey team(s) will consist 
of at least two staff members familiar with salmonid habitat requirements. Team 
members will already have experience with or will have received recent training in 
habitat typing methods. At least one member of each survey team should be sufficiently 
experienced with hydraulic habitat modeling to classify each mesohabitat unit as 
modelable or unmodelable, irrespective of mesohabitat unit type. 
 
 


5.1 Single Transect Hydraulic Based Habitat Methods 
Single transect hydraulic based habitat methods require site-specific data to be 
collected along one or more transects within a stream reach. The site-specific data are 
used with a computer program to model hydraulic parameters. Single transects are 
placed across the shallow portion (i.e., hydraulic control) of representative riffles. Single 
transect hydraulic based habitat methods assume that if adequate conditions are 
maintained over the shallow portions of a stream reach, then the hydraulic habitat in 
other parts of the stream reach will also be sufficient (Annear et al. 2004).   


5.1.1 Habitat Retention Method 
The Habitat Retention Method (HRM; CDFW 2016) is a single-transect biology-based 
method (Nehring 1979) used to estimate hydraulic characteristics (i.e., average depth, 
average velocity, and percent wetted perimeter) over a range of flows. The HRM 
quantifies a minimum flow, sufficient to provide a basic survival level for fish during 
times of the year when streamflow is at its lowest (Annear et al. 2004). With a goal of 
sampling at least three representative riffles per reach, the method assumes that if a 
prescribed flow adequately meets hydraulic criteria at the shallowest part of the riffles 
(i.e., the hydraulic control), then conditions throughout the remainder of the reach 
should also be sufficient (Nehring 1979; Annear et al. 2004). The HRM may also be 
used to evaluate fish passage and/or habitat connectivity flows at riffle sites.  


5.1.2 Wetted Perimeter Method 
The Wetted Perimeter Method (WPM) is used to determine flows that support the 
maintenance of benthic macroinvertebrate (BMI) habitat and productivity in riffles with 
rectangular streambed profiles. The WPM is typically applied during the summer and/or 
fall low flow months (Annear et al. 2004, CDFW 2013d). The wetted perimeter refers to 
the perimeter of a cross-sectional area of the wetted streambed along a transect, which 
varies according to discharge. After collecting WPM data and corresponding 
discharges, a relationship between discharge and wetted perimeter can be developed. 
Historically, application of the WPM required collecting data over an expansive range of 
discharge events to determine the relationship between wetted perimeter and discharge 
at each site. Recent applications of the WPM generally use computer-based water 
surface profile modeling programs based on the Manning’s equation to develop this 
relationship (Annear et al. 2004). Using the graphical relationship between wetted 
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perimeter and discharge, the inflection point on the wetted perimeter/discharge curve is 
identified as a threshold where it is assumed that the corresponding flow can protect 
BMI production at an adequate level to sustain fish populations (Annear et al. 2004).   
 
 


5.2 Hydraulic Habitat Modeling 
Hydraulic modeling, in conjunction with depth, velocity, and substrate/cover criteria for 
the target fish species and life stage(s) can be used to determine the relationship 
between streamflow and suitable habitat. One-dimensional or two-dimensional 
hydraulic-based habitat models are designed to predict hydraulic conditions within a 
reasonable range of flow levels that are not sampled. Study site selection for 1D or 2D 
modeling will depend on reach access, the need for applying a 2D model, and channel 
complexities identified through habitat mapping. 
 
Any currently available standard software package that meets the standards set by 
Waddle (2000) can be used for 1D habitat modeling. Except in reaches with highly 
complex channel hydraulics, reaches of most river channels can be adequately 
evaluated with standard 1D hydraulic models such as those found in PHABSIM (Waddle 
2001), SEFA (Payne and Jowett 2012), or similar programs.  
 
In highly complex channels where depth and velocities cannot be accurately predicted 
using a single transect approach, a 2D hydrodynamic model is often used to predict flow 
characteristics and features of ecological importance (Crowder and Diplas 2000; 
Waddle 2010). While virtually any available 2D model can be used for hydraulic 
assessment, the modeling software River2D (Steffler & Blackburn 2002) is frequently 
used by the Water Branch. River2D has the ability to evaluate fish passage criteria for 
depth and velocity along with site-specific topographic features to produce relationships 
between flow and habitat suitability or passage conditions.  
 
 


5.3 Single Transect Hydraulic Based Habitat Method Data Collection 
Department staff identify representative riffle sites for HRM and WPM that are 
representative of the overall geomorphic structure and shape of the reaches of interest 
within the study area (CDFW 2016). Once sites are selected, cross-sectional transects 
are established along the hydraulic control of each riffle with a measuring tape and a 
headpin and tailpin positioned on the left bank and right bank, respectively. The pins are 
placed at or above the bankfull elevation. For the purposes of this method, bankfull 
elevation is defined as the location where the vegetation emerges at the toe of the bank, 
there is a change in slope along the cross-sectional channel profile, and/or there is a 
change in substrate composition from coarser to finer material (CDFW 2016). Bed 
elevations are measured along each transect using an auto level and surveying stadia 
rod at one-foot intervals following the procedures set forth in the Department’s standard 
operating procedure (SOP) for Streambed and Water Surface Elevation Data Collection 
(CDFW 2013c). Smaller increment measurements are taken in areas with highly 
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variable bed topography. In addition, water surface elevations (WSELs) are measured 
mid-channel and near each bank to determine the water surface profile along the 
transect (CDFW 2013c). The length of the riffle along with WSELs measured near the 
left and right bank at the downstream extent of the riffle are used to compute the water 
surface slope. A temporary staff gage is used to monitor the stage at the beginning and 
end of each data collection event to ensure that flow levels do not fluctuate during the 
course of data collection. A discharge measurement is taken for each transect using a 
flow meter and top setting wading rod (CDFW 2013a), or if one exists, flow data from a 
nearby stream gage can be paired with the date and time the transect was surveyed. 
Discharge measurements are then associated with the survey data to estimate 
hydraulic properties using Manning’s equation for open channel flow. 
 
Along with the measured discharge (Q) and calculated channel slope (S), the bed 
elevation data are used to calculate the flow area (A), wetted perimeter (P), and 
hydraulic radius (R) for the cross-section. These values are then used to calculate the 
Manning’s roughness coefficient (n) using the Manning’s equation for open channel 
flow, given below: 
 Q = ൬1.486n ൰ ARଶଷSଵଶ 
 
 
While several programs are capable of modeling these hydraulic parameters, the 
Department generally uses the commercially available software program Hydraulic 
Calculator (HydroCalc; Molls 2008). HydroCalc is based on the Manning’s equation and 
can be used to develop discharge rating curves in addition to estimating the listed 
hydraulic parameters (see HRM SOP for procedures; CDFW 2016).  
 
For HRM, when the criteria for average depth and at least one other parameter are met 
(Table 5), flows are assumed to be adequate for habitat connectivity and aquatic 
ecosystem habitat maintenance. For the WPM analysis, a relationship between 
discharge and wetted perimeter is developed (CDFW 2016). The breakpoint and 
incipient asymptote (curve inflections), are identified as thresholds of desired habitat 
conditions. These curve inflections (i.e., the breakpoint and incipient asymptote) are 
used to determine the instream flow needs necessary to maintain riffle habitat and 
production of benthic macroinvertebrates.  
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Table 5. Key flow parameters used to determine flow criteria in riffle habitats using the 
HRM. 


Bankfull Width 
(ft) 


Average Depth 
(ft) 


Average Velocity 
(ft/sec) 


Wetted Perimeter  
(%) 


1-20 0.2 1.0 50 
21-40 0.2-0.4 1.0 50 
41-60 0.4-0.6 1.0 50-60 
61-100 0.6-1.0 1.0 70 


Sources: Nehring 1979; CDFW 2016 


 
 


5.4 Hydraulic Habitat Modeling Data Collection  
The number and range of river flows, mesohabitats, reaches, and transects sampled 
within river segments influence the extrapolation range, representativeness, 
applicability, reliability, and utility of any model. It is critical that discharges, 
mesohabitats, and microhabitats are effectively sampled in order to develop usable 1D 
and/or 2D simulations. The Department’s standard for 1D analyses is to include: a) 
sampling of at least three distinct river flows; b) sampling of three units of each 
significant mesohabitat type within each generally homogeneous river segment; and c) 
for simulations, at least three transects within each mesohabitat unit. The actual number 
of flows, mesohabitats, or transects sampled may be dependent upon the complexity of 
riverine conditions, the length of homogeneous reaches, the study objectives, and 
landowner access. In specific cases, it may be appropriate to sample less or more than 
three replicates of each mesohabitat unit, three microhabitat transects per unit, and/or 
water depth and velocity characteristics at a range of at least three flows.  
 
Hydraulic and structural parameters are measured using a combination of standard 
techniques from the U.S. Fish and Wildlife Service (USFWS) methodology (Trihey and 
Wegner 1981; Bovee 1982; Bovee 1997; Bovee et al. 1998; USFWS 2011). The data 
collected at the upstream and downstream transects at each site (i.e., site boundaries) 
include: 1) WSELs; 2) wetted streambed elevations; 3) dry ground elevations to points 
above bankfull discharge; 4) mean water column velocities measured at the points 
where bed elevations are taken; and 5) substrate and cover classification at locations 
where wetted streambed and dry ground elevations are surveyed (CDFW 2013c; CDFW 
2015c). If there is a hydraulic control downstream of a given transect, differential 
leveling is used to survey the stage of zero flow, which is found in the thalweg 
downstream of the transect.  
 
Each cluster of transects, or each transect if need be, should have a corresponding 
discharge that accurately represents the conditions at the time of survey. A temporary 
staff gage is used to monitor the stage at the beginning and end of each data collection 
event to ensure that flow levels do not fluctuate during the course of data collection. 
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Continuously recording water level loggers may be deployed in certain reaches to 
monitor changes in stage during calibration measurements. Bed topography, substrate 
data, instream/overhead cover, water surface elevations, velocity profiles, and 
associated discharges are collected.  
 
Two-dimensional hydrodynamic models use depth-averaging techniques to simulate 
water depth and velocity in sites with complex flow patterns. Data collection for 2D 
models consists of detailed bed elevations, horizontal position, estimates of substrate 
composition, and instream/overhead cover. Transects at the upstream and downstream 
extent of a site are established and used to define the boundary conditions, which are 
determined by water stage, flow, and channel roughness. Channel roughness is an 
important hydraulic parameter that is characterized in the model by the bed topography 
and, to a lesser degree, the substrate size estimates. The upstream boundary requires 
an accurate inflow amount and the downstream boundary requires a corresponding 
WSEL for the given inflow. The bed topography data are collected with a total station 
and/or Real Time Kinematic Global Positioning System (RTK GPS) surveying 
equipment. Bed topography data are collected at a higher point density in areas with 
highly variable topography and patchy substrate and cover, and at a lower point density 
in areas with more uniform topography, substrate, and cover. Topography data are 
collected at a distance of one channel width upstream of the upstream transect to 
improve the accuracy of the flow distribution at the upstream end of the sites.  
 
 


5.5 Hydraulic Habitat Modeling 
One-dimensional hydraulic modeling procedures, appropriate to the study site, will be 
used to model water surface elevations and velocities at each selected cross-section. 
For WSELs, these procedures include the development of stage-discharge rating 
curves using log-log regression, hydraulic conveyance (MANSQ or similar), and/or step-
backwater models (e.g., WSP, HEC-RAS); direct comparison of results; and selection of 
the most appropriate and accurate method. Water velocities will be simulated using the 
Manning’s n method of velocity distribution across all transects, with calibrations 
generally consisting of correction of over- or under-simulated velocities at individual 
sample points (i.e., velocity adjustment factors, or VAFs). Data file construction, 
calibration, simulation, reporting, review, and consultation will follow standard 
procedures and guidelines. 
 
Mesohabitat types are weighted and combined to develop a representation of hydraulic 
characteristics and fish habitat suitability for each 1D reach or sub-reach. Mesohabitat 
weighting is based on the relative proportion of each of the modeled mesohabitats 
within the reach or sub-reach. A final habitat index for each study site is produced by 
combining hydraulic simulations over a range of flows with HSC for the target species 
and life stage(s). Any currently available standard software package that meets the 
standards set by Waddle (2000) can be used for 1D habitat modeling. 
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Two-dimensional model calibration consists of adjusting the roughness values in the 
model until a reasonable match is obtained between the simulated water surface 
elevations and the surveyed water surface elevations as well as the channel’s wetted 
edge measurements taken along the study site at a given flow. Models may be 
calibrated at a single flow and then validated at the two other flows, or the model can be 
calibrated at each measured flow.  
 
Once calibrated, the downstream water surface elevation and the inflow to the 2D 
model site are changed to simulate the flows of interest. Each modeled flow is then run 
to a steady state solution. That is, for a constant inflow to the site, the model is run until 
there is a constant outflow and the two flows are essentially equal. Typical convergence 
tolerance is 1% of the inflow. Another measure of convergence is the solution change. 
Ideally the solution change will become sufficiently small (e.g., 0.00001) once 
converged. In some cases, the solution change will reach a relatively small value and 
refuse to decrease any further indicating a small, persistent oscillation at one or more 
points. This oscillation is often associated with a shallow node that alternates between 
wet and dry. This oscillation may be considered acceptable if the size of the variation is 
within the desired accuracy of the model (Steffler and Blackburn 2002). 
 
At least 50 randomly selected paired depth and velocity measurements are collected (in 
addition to the depths and velocities measured along the upstream and downstream 
transects) to validate the 2D model10 (USFWS 2011). The locations of the validation 
measurements will be distributed randomly throughout the site. The flow present during 
validation data collection will be determined from gage readings, if gage data are 
available. If gage data are not available, staff will measure the flow during validation 
data collection. 
 
The fish habitat component of River2D is based on the same habitat index utilized in 
standard 1D models. The habitat index for the entire site is calculated by expanding the 
composite suitability index for every point in the model domain with the area associated 
with that point, and then summing those values for all points. The composite suitability 
is calculated as the product of suitability values for depth, velocity, and channel index 
(cover and substrate codes). The output includes node characteristics of habitat 
suitability values for depth, velocity, channel index (substrate and/or cover), and 
combined parameters at a number of flows for each species and life stage of interest. 
Model outputs at selected flows will also include image files of the plan view showing 
any change in suitability for each habitat parameter for each species and life stage. 
 
The habitat index versus discharge function is a static relationship between discharge 
and habitat that does not represent how often a specific flow/habitat relationship occurs. 
For this reason, in many cases the index alone should not be considered the final result 
of a 1D or 2D model. A more complete analysis is known as a habitat time series (HTS) 
analysis. A HTS analysis integrates the habitat index versus flow function with 
hydrology to provide a dynamic analysis of flow versus habitat. Results of the HTS are 
                                              
10 2D model calibration and validation will follow USFWS (2011) standards, as discussed in Section 6.1 
Quality Assurance. 
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most useful when the broadest possible range of hydrology is used for the model. For 
this reason, it may be necessary to extend the stage-discharge rating curve beyond 2.5 
times the highest calibration flow with additional stage-discharge measurements made 
during field data collection to support the analysis. 
 
 


5.6 Temperature Monitoring 
Water temperature data may be collected and evaluated as part of this study. Water 
temperature data would be recorded at a frequency of no less than hourly 
measurements at key locations throughout the study reaches using digital HOBO®, 
Solinst®, or TidbiT® data loggers. TidbiT® data loggers are used where water depths 
are anticipated to be too shallow to use the larger HOBO® or Solinst® loggers. 
Calibration, placement, sampling interval, and data processing of the logger data is 
done in a manner consistent with guidance provided by the U.S. Department of 
Agriculture (Dunham et al. 2005). Data loggers are generally placed in secured stilling 
wells or anchored to exposed roots along the banks of the creek in pool habitats using 
plastic cable zip ties. Suspending the loggers prevents them from being buried by 
sediment and keeps the instruments out of sight to avoid tampering by humans and/or 
animals. Any temperature data collected may be combined with existing temperature 
monitoring data when appropriate to assess temperature and discharge relationships 
during the rearing period. 
 
 


6.0 QUALITY ASSURANCE/QUALITY CONTROL 
All field equipment, including the Marsh-McBirney and HACH FH950 flow meters, will be 
calibrated according to manufacturer’s instructions before data collection begins. 
Discharges will be measured following the protocols set forth in the SOP for Discharge 
Measurements in Wadeable Streams (CDFW 2013a). Velocities will be measured to the 
nearest 0.01 cfs. Water surface and bed elevations will be measured to the nearest 0.01 
ft using standard surveying techniques (i.e., differential leveling) as described in the 
Streambed and Water Surface Elevation SOP (CDFW 2013c).  
 
Wetted streambed elevations will be determined by subtracting the measured depth 
from the surveyed WSEL at a measured flow. WSELs will be measured at a minimum of 
three locations along each transect. WSELs measured along each transect for each 
survey event will be averaged together unless the surface is found to be sloped along 
the transect line or if a portion of the surface is determined to be unrepresentative of the 
water surface with respect to the transect stage-discharge relationship. The WSELs 
measured at each transect will be evaluated and a single representative WSEL will be 
derived consistent with the guidance provided in the PHABSIM User’s Manual (Waddle 
2001). WSELs will be collected at a minimum of three relatively evenly spaced 
calibration flows, spanning approximately an order of magnitude. Model calibration flows 
will be selected so that the lowest simulated flow is no less than 0.4 of the lowest 
calibration flow and the highest simulated flow is at most 2.5 times the highest 
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calibration flow. If a 2D model is used for the study, the accuracy of the 2D bed 
topography elevations collected should be 0.1 ft and the horizontal accuracy should be 
at least 1.0 ft (USFWS 2011). 
 
The Department will use the USFWS (2011) standards for calibrating and validating any 
two-dimensional hydraulic habitat model, if used. The standards include:  


 Mesh Quality: the quality of the fit between the final bed profile and the 
computational mesh, as measured by the Quality Index value, should be at least 
0.2.  


 Solution Change/Net Flow: when the model is run to steady state at the highest flow 
simulated, the solution change should be less than 0.00001 and the net flow should 
be less than one percent.  


 Froude Number (FN): the maximum FN for low gradient streams should be less 
than one.  


 Water Surface Elevation: if developing a 2D model, WSELs predicted at the 
upstream transect should be within 0.1 foot of the WSEL predicted by PHABSIM for 
the highest simulated flow (or observed at the highest measured flow).  


 Velocity Validation: the correlation between at least 50 spatially-distributed 
measured and simulated velocities should be greater than 0.6.  


Data sheets will be checked in the field by a designated field team lead to ensure that 
all data and relevant information has been collected for the given method(s) being used. 
All data are transferred from field data sheets into an electronic format upon returning 
from field data collection events, and quality control checks will be conducted for every 
electronic data sheet to ensure that the data were translated correctly. If data collection 
errors are discovered, the Project Coordinator will review the issues with the appropriate 
personnel to develop a plan for corrective action so that resampling, if required, can be 
scheduled during the same sampling season.  
 
 


7.0 DATA MANAGEMENT AND REPORTING 
Field data will be collected by Department staff from the Water Branch and, with 
resources permitting, Bay-Delta Region staff. Water Branch staff will prepare a final 
technical report with assistance from Bay-Delta Region staff. The Bay-Delta Region, 
Department Engineering, and Fisheries Branch will review the technical report. 
 
 


7.1 Target Audience and Management Decisions 
The Department has the responsibility to conserve, protect, and manage fish, wildlife, 
native plants, and their associated habitats. Accordingly, the Department has an interest 
in assuring that water flows within streams are maintained at levels that are adequate 
for long-term protection, maintenance, and proper stewardship of fish and wildlife 
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resources. Using criteria generated from the flow study, the Department intends to 
develop flow recommendations for juvenile steelhead and Coho Salmon in upper Mark 
West Creek. These recommendations are not requirements that will be self-executing. 
Rather, they will represent beneficial uses relating to fish and wildlife preservation and 
enhancement to be considered by the Water Board in any future proceedings that the 
Water Board may or may not hold regarding applications for new diversions, permit 
requests, or other proceedings as set forth in Section 1257.5 of the California Water 
Code. 
 
 


7.2 Coordination and Review 
To the extent possible, entities or stakeholders that have an interest in the results and 
interpretation of the study may be involved in study scoping and implementation.  
 
 


7.3 Data Management and Reporting 
All data generated by this project will be maintained in field log books and/or data 
sheets, as well as in an electronic spreadsheet format. The Department will store the 
hard copies and electronic data. Final documents, including the technical report, will be 
posted on the Department’s website.  
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High Time to Assess the Environmental Impacts of Cannabis
Cultivation
K. Ashworth† and W. Vizuete*,‡


†Lancaster Environment Centre, Lancaster University, Lancaster LA1 4YQ, Lancashire, United Kingdom
‡University of North Carolina at Chapel Hill, Chapel Hill, North Carolina 27514, United States


On November 8, 2016, four additional U.S. states
(California, Massachusetts, Nevada, and Maine) legalized


the use of recreational marijuana and four more relaxed medical
marijuana laws. This is effectively creating a new industry in
United States, one that looks set to rival all but the largest of
current businesses with projected income expected to exceed
that of the National Football League by 2020. In Colorado sales
revenues have reached $1 billion, roughly equal to that from
grain farming in the state and a third higher than residential
construction,1 an industry with strict environmental monitoring
procedures.
The few studies that have investigated specific practices


associated with marijuana cultivation have identified potentially
significant environmental impacts due to excessive water and
energy demands and local contamination of water, air, and soil
with waste products such as organic pollutants and agro-
chemicals2,3 (see Figure 1). Cannabis spp. require high
temperatures (25−30 °C for indoor operations), strong light
(∼600 W m−2), highly fertile soil,2 and large volumes of water
(22.7 l d−1 per plant,3 around twice that of wine grapes3). A
study of illegal outdoor grow operations in northern California
found that rates of water extraction from streams threatened
aquatic ecosystems3 and that water effluent contained high
levels of growth nutrients, as well as pesticides, herbicides and
fungicides, further damaging aquatic wildlife.3


Controlling the indoor growing environment requires
considerable energy inputs, with concomitant increases in


greenhouse gas emissions.2 It has been estimated that the
power density of marijuana cultivation facilities is equal to that
of data centers and that illicit grow operations account for 1%
of the U.S.’s average energy usage.2 The carbon footprint of
indoor growing facilities, however, is heavily dependent on the
power source. For example, illicit growers relying on generators
produce more than three times the CO2 of facilities powered by
the grid.2 There is, therefore, significant potential to reduce
both the energy consumption and the carbon footprint through
more informed decisions regarding growing conditions, the
equipment used and the power source.
Considerably less is known about the potential impacts of


this industry on indoor and outdoor air quality. Sampling
carried out in conjunction with law enforcement raids on illicit
grow operations have measured concentrations of highly
reactive organic compounds that were 5 orders of magnitude
higher than background.4 These compounds have clear
implications for indoor air quality and thus occupational health,
but also on outdoor air quality. In regions where volatile
organic compound (VOC) emissions are low relative to those
of nitrogen oxides (released from combustion processes), even
a small increase in VOC emissions can result in production of
secondary pollutants such as ozone and particulate matter.
Since these latter compounds are both criteria air pollutants,
such a shift in conditions could then lead to nonattainment of
the National Air Quality Standards.
Previous studies have been hampered by a lack of reliable


data5 on which to base assessments of the likely consequences
of large-scale cultivation and production of marijuana (see
Figure 1). The impacts are therefore predicated on conditions
and practices prevalent in illicit grow operations. Given that the
methods employed in these illegal operations are driven by the
need for secrecy, the methods have not been optimized to
minimize environmental damage. This speaks to the urgent
need for rigorous scientific research and evaluation to aid the
new industry and relevant regulatory bodies in assessing the
current environmental threats of marijuana cultivation,
identifying the opportunities to mitigate such impacts, and
developing a framework of stewardship worthy of a modern
progressive industry.
Research, both fundamental and applied, is required in the


following areas:
Agronomy and plant physiology:


• determine growth rates and cycles of commonly grown
Cannabis spp. strains;
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• determine optimal growth conditions for each stage of
the growing cycle;


• identify best practices for minimizing water use and
irrigation; and


• identify best practices for minimizing fertilizer, fungicide,
and pesticide application.


Waste treatment and management:


• analyze wastewater streams, evaluate pollutant concen-
trations and explore the possibility of (a) reducing
pollution through good agronomy practice and (b)
pretreating effluents before discharge; and


• identify best practices for reducing solvent use for
processing harvested plant material, and for treating
waste prior to discharge.


Outdoor air quality:


• identify and measure emission rates of volatiles from
Cannabis spp. at different developmental stages and
growing conditions;


• identify and measure emission rates of volatiles from soils
and plant detritus;


• measure concentrations of trace gases and particles in
grow operations and the atmosphere outside such
facilities; and


• identify opportunities for reducing emissions.


Occupational health


• identify and quantify the risks to workers exposed to
conditions encountered within grow operations.


Such research falls firmly within the remit of U.S. Federal
funding agencies, including the U.S. Department of Agriculture,
Environmental Protection Agency, National Institutes of
Health, and Occupational Safety and Health Administration.
The ambiguous legal status of marijuana in the U.S., however,
has made it historically difficult for these agencies to actively
fund research in this field.5 We call for this situation to be
urgently addressed and funding made available to determine
the risk posed to the workforce, the public and the natural
environment by this burgeoning industry.
This is an industry undergoing a historic transition,


presenting an historic opportunity to be identified as a
progressive, world-leading example of good practice and
environmental stewardship. Such recognition would lend itself
to branding via an “eco-label” scheme that could include
formulation of exemplar practices and procedures at every stage
of production and supply such as those found in the Marine
Stewardship Council’s “Certified sustainable seafood.” Ad-
vanced certification could encourage on-site energy generation
from renewable sources, treatment and reuse of irrigation water,
and organic growing practices. Such a scheme would provide an
incentive for businesses to engage with local agencies,
communities and regulators to conduct full environmental
impact assessments of marijuana grow operations to minimize
risk. This inclusive solutions-based approach would set the bar
in accountability and transparency, allowing consumers to make
a genuine choice and establishing a progressive business model
fit for the 21st century that could act as a roadmap for others to
follow.


Figure 1. Environmental impacts of indoor marijuana cultivation1−3 (a question mark indicates that the magnitude of the effect has not been
previously estimated). Figure credit: Nuno Gomes 2016.
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Abstract
Marijuana (Cannabis sativa L.) cultivation has proliferated in northwestern California since


at least the mid-1990s. The environmental impacts associated with marijuana cultivation


appear substantial, yet have been difficult to quantify, in part because cultivation is clandes-


tine and often occurs on private property. To evaluate the impacts of water diversions at a


watershed scale, we interpreted high-resolution aerial imagery to estimate the number of


marijuana plants being cultivated in four watersheds in northwestern California, USA. Low-


altitude aircraft flights and search warrants executed with law enforcement at cultivation


sites in the region helped to validate assumptions used in aerial imagery interpretation. We


estimated the water demand of marijuana irrigation and the potential effects water diver-


sions could have on stream flow in the study watersheds. Our results indicate that water de-


mand for marijuana cultivation has the potential to divert substantial portions of streamflow


in the study watersheds, with an estimated flow reduction of up to 23% of the annual seven-


day low flow in the least impacted of the study watersheds. Estimates from the other study


watersheds indicate that water demand for marijuana cultivation exceeds streamflow during


the low-flow period. In the most impacted study watersheds, diminished streamflow is likely


to have lethal or sub-lethal effects on state-and federally-listed salmon and steelhead trout


and to cause further decline of sensitive amphibian species.


Introduction
Marijuana has been cultivated in the backwoods and backyards of northern California at least
since the countercultural movement of the 1960s with few documented environmental impacts
[1]. Recent increases in the number and size of marijuana cultivation sites (MCSs) appear to
be, in part, a response to ballot Proposition 215, the Compassionate Use Act (1996). This Cali-
fornia law provides for the legal use and cultivation of medical marijuana. In 2003, legislation
was passed in an attempt to limit the amount of medical marijuana a patient can possess or
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cultivate (California State Senate Bill 420). However, this legislation was struck down by a 2010
California Supreme Court decision (People v. Kelly). As a result of Proposition 215 and the sub-
sequent Supreme Court ruling, the widespread and largely unregulated cultivation of marijua-
na has increased rapidly since the mid-1990s in remote forested areas throughout California
[2]. California is consistently ranked highest of all states for the number of outdoor marijuana
plants eradicated by law enforcement: from 2008–2012 the total number of outdoor marijuana
plants eradicated in California has ranged from 53% to 74% of the total plants eradicated in the
United States [3]. In spite of state-wide prevalence, there is not yet a clear regulatory framework
for the cultivation of marijuana, and from an economic viewpoint there is little distinction be-
tween plants grown for the black market and those grown for legitimate medical use [4].


Northwestern California has been viewed as an ideal location for marijuana cultivation be-
cause it is remote, primarily forested, and sparsely populated. Humboldt, Mendocino, and
Trinity Counties, the three major counties known for marijuana cultivation in Northwestern
California [5], comprise 7% (26,557 km2) of the total land area of the state of California. How-
ever, their combined population of 235,781 accounts for only 0.62% of the state’s total popula-
tion (United States Census Data 2012). Humboldt County, with an area of 10,495 km2, has
over 7689 km2 of forestland comprising more than 70% of its land base. More importantly,
Humboldt County has 5,317 km2 of private lands on over 8,000 parcels zoned for timber pro-
duction [6]. This makes Humboldt County a feasible place to purchase small remote parcels of
forestland for marijuana cultivation.


The broad array of impacts from marijuana cultivation on aquatic and terrestrial wildlife in
California has only recently been documented by law enforcement, wildlife agencies, and re-
searchers. These impacts include loss and fragmentation of sensitive habitats via illegal land
clearing and logging; grading and burying of streams; delivery of sediment, nutrients, petro-
leum products, and pesticides into streams; surface water diversions for irrigation resulting in
reduced flows and completely dewatered streams [2,7–10]; and mortality of terrestrial wildlife
by rodenticide ingestion [11,12]. Though these impacts have been documented by state and
federal agencies, the extent to which they affect sensitive fish and wildlife species and their hab-
itat has not been quantified. These impacts have gained attention in recent years [7,9] because
of the continuing prevalence of “trespass grows,” illicit marijuana cultivation on public land. In
comparison, the extent of cultivation and any associated environmental impacts on private
lands are poorly understood, primarily because of limited access. In addition, state and local
agencies lack the resources to address environmental impacts related to cultivation on private
lands. In contrast with many MCSs on public lands, MCSs on private lands appear to be legal
under state law, pursuant to Proposition 215. Regardless of the legal status of these MCSs, the
water use associated with them has become an increasing concern for resource agencies [13].


California’s Mediterranean climate provides negligible precipitation during the May—
September growing season. In Northern California, 90–95% of precipitation falls between Oc-
tober and April [14]. Marijuana is a high water-use plant [2,15], consuming up to 22.7 liters of
water per day. In comparison, the widely cultivated wine grape, also grown throughout much
of Northwestern California, uses approximately 12.64 liters of water per day [16]. Given the
lack of precipitation during the growing season, marijuana cultivation generally requires a sub-
stantial amount of irrigation water. Consequently, MCSs are often situated on land with reli-
able year-round surface water sources to provide for irrigation throughout the hot, dry
summer growing season [7,8,12]. Diverting springs and headwater streams are some of the
most common means for MCSs to acquire irrigation water, though the authors have also docu-
mented the use of groundwater wells and importing water by truck.


The impacts to aquatic ecosystems from large hydroelectric projects and other alterations of
natural flow regimes have been well documented [17–20], but few studies have attempted to
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quantify the impacts of low-volume surface water diversions on stream flows [21,22]. A study
in the Russian River watershed in Sonoma County, CA, concluded that the demand of regis-
tered water diversions exceeded stream flows during certain periods of the year, though this
study did not quantify unregistered diversions. In addition, this study indicates that these regis-
tered diversions have the potential to depress spring base flows and accelerate summer reces-
sion of flows [22]. We postulate that the widespread, increasing, and largely unregulated water
demands for marijuana cultivation, in addition to existing domestic demands, are cumulatively
considerable in many rural Northern California watersheds.


In northern California, unregulated marijuana cultivation often occurs in close proximity to
habitat for sensitive aquatic species. Because of this proximity and the water demands associat-
ed with cultivation, we chose to focus on the cumulative impacts of low-volume surface water
diversions associated with marijuana cultivation. We evaluate these water demands at a water-
shed scale to determine whether they could have substantial effects on streamflow during the
summer low-flow period. In addition, we discuss which sensitive aquatic species are most likely
to be impacted by stream diversions and describe the nature of these impacts.


Methods
Methods are presented for the following components of the study: study area selection, data
collection, water use estimates, and hydrologic analysis. For the purposes of this study, a MCS
is defined as any area where marijuana is grown, either outdoors or inside a greenhouse, based
on our aerial image interpretation. Because marijuana cultivation is federally illegal, its scope
and magnitude are difficult to measure precisely [2,4,23]. However, the authors have accompa-
nied law enforcement on search warrants and site inspections to evaluate more than 40 MCSs
in the Eel River watershed and other watersheds in northwestern California. During these site
inspections the number, size, and arrangement of marijuana plants were recorded, as were the
water sources, conveyance and storage methods. These on-the-ground verification data were
used as the basis for identifying characteristics of MCSs from aerial images.


Study Areas
Four study watersheds were selected—Upper Redwood Creek, Salmon Creek, and Redwood
Creek South, located in Humboldt County; and Outlet Creek, located in Mendocino County
(Figs. 1–4). Study watersheds were selected using the following criteria: (1) they are dominated
by privately owned forestlands and marijuana cultivation is widespread within their boundaries
as verified by low altitude survey flights and aerial imagery. (2) The primary watercourse, or
downstream receiving body, has documented populations of sensitive aquatic species, such as
coho salmon (Oncorhynchus kisutch). (3) Watersheds are of sufficient size so as to allow realis-
tic population-scale and regional ecological relevance, but are not so large that conducting an
analysis would be infeasible given limited staffing resources. (4) Streams in the watershed had
either a flow gage, or nearby streams were gaged, which would allow proxy modeling of the
low-flow period in the study watershed.


Habitat
The study watersheds are dominated by a matrix of open to closed-canopy mixed evergreen
and mixed conifer forests with occasional grassland openings. Dominant forest stands include
Tanoak (Notholithocarpus densiflorus) and Douglas-fir (Pseudotsuga menziesii) Forest Alli-
ances (“Alliance” is a vegetation classification unit that identifies one or more diagnostic spe-
cies in the upper canopy layer that are indicative of habitat conditions) [24]. These forests are
dominated by Douglas—fir, tanoak, madrone (Arbutus menziesii), big leaf maple (Acer
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macrophyllum), and various oak species (Quercus spp.). The Redwood (Sequoia sempervirens)
Forest Alliance, as described by Sawyer et al. [24] is dominant in areas of Upper Redwood
Creek and in lower Salmon Creek and Redwood Creek South and includes many of the same
dominant or subdominant species in the Tanoak and Douglas-fir Forest Alliances. These wa-
tersheds, a product of recent and on-going seismic uplift, are characterized as steep


Fig 1. StudyWatersheds and Major Watercourses.


doi:10.1371/journal.pone.0120016.g001
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mountainous terrain dissected by an extensive dendritic stream pattern, with the exception of
Upper Redwood Creek, which has a linear trellised stream pattern [25].


Data Collection and Mapping Overview
Study watershed boundaries were modified from the Calwater 2.2.1 watershed map [26] using
United States Geological Survey (USGS) 7.5 minute Digital Raster Graphic images to correct
for hydrological inconsistencies. These watershed boundaries and a reference grid with one
square kilometer (km2) cells were used in Google Earth mapping program and ArcGIS (version
10.x, ESRI, Redlands, CA). Using Google Earth’s high-resolution images of northern California


Fig 2. Upper Redwood CreekWatershed.Outdoor marijuana plantings are marked in red and greenhouses are marked in light green.


doi:10.1371/journal.pone.0120016.g002
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(image dates: 8/17/11, 7/9/12, and 8/23/12) as a reference, features of interest such as green-
houses and marijuana plants were mapped as points in ArcGIS. We identified greenhouses by
color, transparency, elongated shape, and/or visible plastic or metal framework. Although we
could not confirm the contents of greenhouses, the greenhouses we measured were generally
associated with recent land clearing and other development associated with the cultivation of
marijuana, as observed in our site inspections with law enforcement. Greenhouses clearly asso-
ciated with only non-marijuana crop types, such as those in established farms with row crops,
were excluded from our analysis. We identified outdoor marijuana plants by their shape, color,
size and placement in rows or other regularly spaced configurations. We measured greenhouse
lengths and widths using the Google Earth “Ruler” tool to obtain area, and counted and re-
corded the number of outdoor marijuana plants visible within each MCS. We also examined


Fig 3. Salmon Creek and Redwood Creek SouthWatersheds.Outdoor marijuana plantings are marked in red and greenhouses are marked in light green.


doi:10.1371/journal.pone.0120016.g003
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imagery from previous years using the Google Earth “Historical Imagery” tool to confirm that
outdoor plants were not perennial crops, such as orchards.


Plant Abundance andWater Use Estimates
For each watershed, we totaled the number of marijuana plants that were grown outdoors and
combined this value with an estimated number of marijuana plants in greenhouses to get a
total number of plants per watershed. To develop a basis for estimating the number of marijua-
na plants in greenhouses, we quantified the spatial arrangement and area of marijuana plants
in 32 greenhouses at eight different locations in four watersheds in Humboldt County while ac-
companying law enforcement in 2013. We calculated 1.115 square meters (m2) per plant as an
average spacing of marijuana plants contained within greenhouses. For the purposes of this


Fig 4. Outlet CreekWatershed.Outdoor marijuana plantings are marked in red and greenhouses are marked in light green.


doi:10.1371/journal.pone.0120016.g004
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study, we assume that the average greenhouse area to plant ratio observed by the authors on
law enforcement visits was representative of the average spacing used at MCSs in the
study watersheds.


Our water demand estimates were based on calculations from the 2010 Humboldt County
Outdoor Medical Cannabis Ordinance draft [27], which states that marijuana plants use an av-
erage of 22.7 liters per plant per day during the growing season, which typically extends from
June-October (150 days). Water use data for marijuana cultivation are virtually nonexistent in
the published literature, and both published and unpublished sources for this information vary
greatly, from as low as 3.8 liters up to 56.8 liters per plant per day [7,28]. The 22.7 liter figure
falls near the middle of this range, and was based on the soaker hose and emitter line watering
methods used almost exclusively by the MCSs we have observed. Because these water demand
estimates were used to evaluate impacts of surface water diversion from streams, we also exclud-
ed plants and greenhouses in areas served by municipal water districts (Outlet Creek, Fig. 4).


Hydrologic Analyses: Estimating Impacts on Summer Low Flows
The annual seven-day low flow, a metric often used to define the low flow of a stream, is de-
fined as the lowest value of mean discharge computed over any seven consecutive days within a
water year. This value varies from year to year. Annual seven-day low flow values for the
ungaged watersheds in this study were estimated by correlating to nearby USGS gaged streams.
Annual seven-day low flow values for Elder Creek (Fig. 5), a gage used for this correlation,
demonstrate the year-to-year variability in the study watersheds. Elder Creek is considered to
be the least disturbed of the gaged watersheds, and is also the smallest, with a contributing area
of 16.8 square kilometers. The annual seven-day low flow estimates were made by scaling the
gaged data by the ratio of average flow of the ungaged and gaged stream, a method that pro-
vides better estimates than scaling by watershed area [29]. Regression equations based on aver-
age annual precipitation and evapotranspiration were used to estimate average annual flow,
providing a more unique flow characterization than using watershed area alone. These meth-
ods were developed by Rantz [30]. The gaged data were either from within the watershed of the
study area or from a nearby watershed. Correlation with daily average flow data from a gaged


Fig 5. Elder Creek annual seven-day low flow. Values are shown for the period of record (water years
1968–2014).


doi:10.1371/journal.pone.0120016.g005


Impacts of Marijuana Cultivation on Aquatic Habitat


PLOS ONE | DOI:10.1371/journal.pone.0120016 March 18, 2015 8 / 25







stream makes sense when the ungaged watershed is considered to be hydrologically similar to
the gaged watershed, i.e. similar geology, vegetation, watershed size and orientation, and atmo-
spheric conditions (precipitation, cloud cover, temperature). The accuracy of gaged data at low
flows can be problematic because gaging very low flows is difficult and limited depending on
the location of the gage and the precision in low-flow conditions, but the method can still pro-
vide a rough estimate of low flow by taking into account the range of uncertainty. Data were
used from the closest most relevant gaged watershed for correlation to the ungaged sites.


Data for the gaged stations are shown in Table 1. This table includes the estimated average
annual flow calculated from both the gaged data and also by use of the regression equations for
comparison. The annual seven-day low flow for the period of record of each of the gaged sta-
tions is shown in Table 2. This table also shows the minimum, average, and maximum seven-
day low flow values over the period of record as a way to represent the variability of the low
flow from year to year. To estimate the annual seven-day low flow for the ungaged streams, the
average annual seven-day low flow of the gaged stream was multiplied by the ratio of the annu-
al average streamflow of the ungaged stream and the annual average streamflow of the gaged
stream. A range of values, including the lowest and highest estimate for each location were cal-
culated to represent the annual variability.


The mean annual streamflow of each ungaged stream was estimated using a regression
equation, based on estimates of runoff and basin area developed by Rantz [30] (Equation 1).
The mean annual runoff was estimated from a second regression equation (Equation 2) based
on the relationship between mean annual precipitation and annual potential evapotranspira-
tion for the California northern coastal area [30]. Mean annual precipitation values are from
the USGS StreamStat web site (http://water.usgs.gov/osw/streamstats/california.html), which
uses the PRISM average area weighted estimates based on data from 1971–2000. The estimates
of mean annual evapotranspiration were taken from a chart produced by Kohler [31].


QAvg ¼ 0:07362 ¼ m3


sec
� yr� cm� km2


� �
� R � A eq:ð1Þ


Table 1. USGS stream gages in or near study watersheds.


Watershed Gage Period of
Record


Area
(km2)


MAPa


(cm/yr)
PETb


(cm/yr)
Mean Annual
Runoff (cm/yr)


Qcavg (CMSd),
predicted


Qavg
(CMS),
gaged


%
difference


South Fork Eel
River


USGS
11476500


10/1/1930–9/
30/2012


1390.8 192.8 101.6 129.0 57.8 52.0 -11.1


Bull Creek USGS
11476600


10/1/1967–9/
30/2012


72.5 166.4 101.6 102.6 2.4 3.3 27.1


Elder Creek USGS
11475560


10/1/1967–9/
30/2012


16.8 215.9 101.6 152.1 0.8 0.7 -14.9


Outlet Creek USGS
11472200


10/1/1956–9/
30/1994


417.0 152.9 101.6 89.2 12.1 11.1 -8.8


Upper Redwood
Creek


USGS
11481500


10/01/1953–
10/1/2013


175.3 231.1 86.4 173.5 9.6 8.5 -12.6


Redwood Creek
South


Ungaged N/A 64.7 157.2 101.6 93.5 0.46 N/A N/A


Salmon Creek Ungaged N/A 95.1 151.4 101.6 87.6 0.48 N/A N/A


amean annual precipitation
bpotential evapotranspiration
c
flow


dcubic meters per second


doi:10.1371/journal.pone.0120016.t001
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With


R ¼ MAP� 0:4ðPETÞ � 9:1


Where


QAvg ¼ mean annual discharge
m3


sec


� �


R ¼ mean annual runoff
cm
yr


� �


A ¼ drainage areaðkm2Þ


MAP ¼ mean annual precipitation
cm
yr


� �


PET ¼ potential evapotranspiration
cm
yr


� �


Estimates of average annual flow made by using these equations range from-15% to +27%
below and above the calculated value using the gaged daily average data (Table 1). The Bull
Creek gage estimate produced the largest deviation of 27% and may be considered an outlier
because of the known disturbances in the watershed due to historic logging practices, and
USGS reported “poor” low flow data.


The mean annual flow for each ungaged watershed was calculated using the Rantz method
described above. The mean annual precipitation and runoff values are shown in Table 1 with
the predicted mean annual flow for the ungaged streams. The annual seven-day low flows for
Upper Redwood Creek and Outlet Creek were calculated using data from their respective
stream gages. For Redwood Creek South and Salmon Creek, both watersheds with no main-
stem gage, the annual seven-day low flow was calculated in the same way by using the data
from nearby gaged streams within the South Fork Eel watershed (Bull Creek, Elder Creek, and
South Fork Eel near Miranda gage). Fig. 6 shows three different estimates of the duration
curves of the annual seven-day low flow for the Redwood Creek South ungaged site based on
the three different nearby gages. The variations between these estimated duration curves
(Fig. 6) illustrate the relative variability of annual seven-day low flow. Reasons for this


Table 2. Annual seven-day low flow range for period of record.


Gage Seven-day low flow for period of record in cubic meters per second


Minimum Average Maximum


SF Eel Miranda 0.3519 0.8829 1.796


Bull 0.0059 0.0310 0.0853


Elder 0.0076 0.0180 0.0368


Outlet Creek 0.0000 0.0162 0.0498


Upper Redwood Creek 0.0265 0.1064 0.2601


Redwood Creek South (based on Elder Creek) 0.004 0.010 0.021


Salmon Creek (based on Elder Creek) 0.005 0.011 0.022


doi:10.1371/journal.pone.0120016.t002
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variability may include the difference in hydrologic response of the gaged watersheds from the
ungaged watersheds, differences in withdrawals or low flow measurement error, differences in
the atmospheric patterns over the watershed, or differences in watershed characteristics (water-
shed size, orientation, land use, slope etc.). The gaged watersheds differed from the study wa-
tersheds in several ways, such as size (Miranda gage), disturbance (Bull Creek gage), and
distance and orientation from the study watersheds (Elder Creek gage). Despite the differences,
the Elder Creek gage most likely represents the best data set for correlation to the ungaged wa-
tersheds based on its similar size and relative unimpairment. The estimated values represent
the upper limit of low flows for the ungaged streams, thus are conservative values and may be
an overestimate.


Results
MCSs were widespread in all four study watersheds. In general, MCSs were clustered and were
not evenly distributed throughout the study watersheds (Figs. 2–4). Estimated plant totals ran-
ged from approximately 23,000 plants to approximately 32,000 plants per watershed (Table 3).
Using the plant count estimates multiplied by our per plant daily water use estimate of 22.7 li-
ters [27] we determined that water demands for marijuana cultivation range from 523,144 li-
ters per day (LPD) to 724,016 LPD (Table 3). We also calculated the daily water use for each
parcel that contained at least one marijuana cultivation site (S1 Table). Histograms showing
the frequency distribution of daily water use per parcel are displayed for each watershed in
Fig. 7. The majority of parcels in this study use an estimated 900 to 5,000 LPD for marijuana
cultivation. These water use estimates are only based on irrigation needs for the marijuana
plants counted or the greenhouses measured on that parcel, and do not account for indoor do-
mestic water use, which in Northern California averages about 650 liters per day [32]. Thus,
our water use demand estimates for marijuana cultivation are occurring in addition to domes-
tic household uses that may occur and are also likely satisfied by surface water diversions.


Outdoor plants and greenhouses were identified from aerial images of Humboldt and Men-
docino Counties. Greenhouse areas were estimated using the Google Earth measuring tool and


Fig 6. Duration curve of estimates of annual seven-day low flow for Redwood Creek South based on USGS data from nearby streams (Elder Creek,
South Fork Eel at Miranda, and Bull Creek).


doi:10.1371/journal.pone.0120016.g006
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an average area of 1.11484 m2 (converted from 12 ft2) per plant was used to estimate total num-
ber of plants in greenhouses.


Minimum and maximum annual seven-day low flow values in these watersheds (Table 2)
ranged from 0.0–0.05 cubic meters per second (CMS) in Outlet Creek to. 03 -. 26 CMS in


Table 3. Marijuana mapping summary of four watersheds.


Watershed Outdoor
Plants


Green-houses
(counted)


Total area, m2


(Green-houses)
Estimated Plants in
Green-houses


Estimated Total Plants
in Watershed


Estimated Water Use
per Day (Liters)


Upper Redwood
Creek


4,434 220 20749.4 18,612 23,046 523,144


Salmon Creek 11,697 302 20557.5 18,440 30,137 684,110


Redwood Creek
South


10,475 324 18703.9 16,777 27,252 618,620


Outlet Creek 15,165 266 18651.1 16,730 31,895 724,016


doi:10.1371/journal.pone.0120016.t003


Fig 7. Frequency distribution of the water demand in liters per day (LPD) required per parcel for marijuana cultivation for each study watershed.
(a) Upper Redwood Creek watershed, 79 parcels with marijuana cultivation, average water use 6622 LPD, (b) Salmon Creek watershed, 189 parcels with
marijuana cultivation, average water use 3620 LPD, (c) Redwood Creek South watershed, 187 parcels with marijuana cultivation, average water use 3308
LPD, (d) Outlet Creek watershed, 441 parcels with marijuana cultivation, average 1642 LPD. See also S1 Table.


doi:10.1371/journal.pone.0120016.g007
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Upper Redwood Creek. By comparing daily water demands to minimum and maximum annu-
al seven-day low flow values, we arrived at a range of values that represent water demand for
marijuana cultivation as a percentage of stream flow in each watershed (Table 4, S2 Table). In
Upper Redwood Creek, which had the greatest summer flows (Table 2), we estimate water de-
mand for marijuana cultivation is the equivalent of 2–23% of the annual seven-day low flow,
depending on the water year. In Redwood Creek South, our data indicate that estimated water
demand for marijuana cultivation is 34–165% of the annual seven-day low flow, and in Salmon
Creek, estimated water demand for marijuana is 36–173% of the annual seven-day low flow. In
Outlet Creek, estimated demand was 17% of the maximum annual seven-day low flow. Howev-
er, the percent of the annual seven-day low flow minimum could not be calculated because this
minimum stream flow was undetectable at the gage (flow<0.00 CMS) in nine of 38 years dur-
ing the period of record (1957–1994). Due to this minimum annual seven-day low flow of al-
most zero, marijuana water demand is greater than 100% of the minimum annual seven-day
low flow, but we cannot determine by how much.


We also compared the per-watershed daily water demands to the seven-day low flow values
for each year of data available in order to better understand the magnitude and frequency of
these water demands (Fig. 8, S2 Table). Although substantial demand for water for marijuana
cultivation is a more recent and growing phenomenon, by comparing the water use estimates
from our remote sensing exercise to historical stream flow data we can better understand how
this demand as a percentage of stream flow may vary over the years. Our results indicate that if
the same level of water demand for marijuana cultivation had been present for the period of re-
cord of the gages, this demand would have accounted for over 50% of streamflow during the
annual seven-day low flow period in the majority of years in the Redwood Creek South and
Salmon Creek watersheds (based on Elder Creek gage data that spans from water year 1968–
2014). In Outlet Creek, the annual seven-day low flow data varied greatly over the period of re-
cord (water year 1957–1994) and was too low to measure in nine of the 38 years. The seven-
day low flow value was therefore recorded as zero, which means that the water demand was
greater than 100% of streamflow, but we could not calculate the water demand as a percentage
of stream flow in those years. In Upper Redwood Creek, water demand was much less pro-
nounced in comparison to stream flow, with water demand never accounting for more than
23% of the annual seven-day low flow, and accounting for 10% or greater of the annual seven-
day low flow in only 30% of years during the period of record (water year 1954–2014 with a
gap between 1959–1972). To summarize, we estimate that in three of the four watersheds eval-
uated, water demands for marijuana cultivation exceed streamflow during low-flow periods.


Table 4. Estimated water demand for marijuana cultivation expressed as a percentage of seven-day low flow in four study watersheds.


Watershed Area (km2) Plants per km2 Demand as percent of seven-day low flow


Percent of low flow maximum Percent of low flow minimum


Upper Redwood Creek 175.3 131.6 2% 23%


Salmon Creek 95.1 316.9 36% 173%


Redwood Creek South 64.7 421.2 34% 165%


Outlet Creek 419.1 76.1 17% >100%*


* The seven-day low flow minimum was measured as 0.0 CMS at the gage.


doi:10.1371/journal.pone.0120016.t004
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Discussion


Aerial Imagery Limitations andWater Demand Assumptions
Due to a number of factors, it is likely that the plant counts resulting from aerial imagery inter-
pretation (Table 3) are minimum values. The detection of marijuana plants using aerial imag-
ery was found most effective for larger cultivation plots in forest clearings greater than 10 m2


because forest canopy cover and shadows can obscure individual plants or small plots, prevent-
ing detection. Some cultivators plant marijuana on a wide spacing in small forest canopy open-
ings in order to avoid aerial detection [7,8]. The authors have also observed a variety of
cultivation practices such as the use of large indoor cultivation facilities that could not be de-
tected via aerial imagery. Moreover, a review of Google Earth historical aerial images after field
inspections revealed that all MCSs visited in 2013 were either new or had expanded


Fig 8. Frequency distribution of the water demand for marijuana cultivation as a percentage of seven-day low flow by year in each study
watershed.Water demand data are from a remote sensing exercise using aerial imagery from 2011–2012 and are compared with each year’s annual seven-
day low flow value for the period of record in each study watershed: (a) Upper Redwood Creek watershed (USGS gage near Blue Lake, CA, coverage from
water year (WY) 1954–1958 and 1973–2014), (b) Salmon Creek watershed (data modeled using USGS gage on Elder Creek, CA, coverage fromWY 1968–
2014), (c) Redwood Creek South (data modeled using USGS gage on Elder Creek, CA, coverage fromWY 1968–2014), and (d) Outlet Creek (USGS gage
near Longvale, CA, coverage fromWY 1957–1994). Data fromWYs 1977, 1981, 1987–1989, and 1991–1994 are excluded from Outlet Creek watershed due
to seven-day low flow values of zero at the gage. Water demand as a percentage of seven-day low flow would be>100% in these years, but we cannot
determine by how much.


doi:10.1371/journal.pone.0120016.g008
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substantially since the previous year. Therefore, it is likely our results underestimate the total
number of plants currently grown in these study watersheds and consequently underestimate
the associated water demands.


Marijuana has been described as a high water-use plant [2,15] that thrives in nutrient rich
moist soil [33]. Marijuana’s area of greatest naturalization in North America is in alluvial bottom-
lands of the Mississippi and Missouri River valleys where there is typically ample rain during the
summer growing season [23,33]. Female inflorescences and intercalated bracts are the harvested
portion of the marijuana plant. According to Cervantes [15], marijuana uses high levels of water
for floral formation and withholding water stunts floral formation. Cervantes recommends mari-
juana plants be liberally watered and “allow for up to 10 percent runoff during each watering.”


There is uncertainty as to actual average water use of marijuana plants because there are few
reliable published reports on marijuana water use requirements. As with the cultivation of any
crop, variation in average daily water use would be expected based upon many variables, in-
cluding the elevation, slope, and aspect of the cultivation site; microclimate and weather; size,
age, and variety of the plant; native soil type and the amount and type of soil amendments used
and their drainage and water retention characteristics; whether plants are grown outdoors, in
greenhouses, or directly in the ground or in containers and the size of the container; and finally,
the irrigation system used and how efficiently the system is used and maintained [34–36].
However, our water demand estimate of 22.7 L/day/plant based on the limited industry data
available [27] comports with the U.S. Department of Justice 2007 Domestic Cannabis Cultiva-
tion Assessment [2], which indicates marijuana plants require up to 18.9 L/day/plant.


In many rural watersheds in Northern California, the primary source for domestic and agri-
cultural water is from small surface water diversions [37]. These diversions must be registered
with the State Water Resources Control Board (SWRCB), the agency responsible for adminis-
tering water rights in California. SWRCB registrations are also subject to conditions set by the
California Department of Fish and Wildlife in order to protect fish, wildlife, and their habitats.
However, when querying the SWRCB’s public database, we found low numbers of registered,
active water diversions on file relative to the number of MCSs we counted in the study water-
sheds. The total number of registered, active diversions on file with the SWRCB accounted less
than half of the number of parcels with MCSs that were visible from aerial imagery (Fig. 9). In
some watersheds, the number was as low as 6%. Since we do not know if the registered diver-
sions on file with the SWRCB belong to parcels with MCSs, it is uncertain if the registered di-
versions in a particular watershed are connected with any of the MCSs we counted.


Our calculations of water demand as a percentage of stream flow assume that all potential
water users are diverting surface water or hydrologically-connected subsurface flow. Historical
water use practices and our field inspections with law enforcement support this assumption, al-
though there are few hard data available as there are relatively few active registered water diver-
sions on file with the Division of Water Rights when compared to the potential number of
water users in the watersheds (Fig. 9).


Implicit in our calculations is the assumption that all water users are pumping water at the
same rate throughout the day, as well as throughout the growing season. In reality, we expect
water demand to gradually increase throughout the season as plants mature. This increased
water demand would coincide with the natural hydrograph recession through the summer
months, creating an even more pronounced impact during the summer low-flow period. In a
similar study that monitored flow in relation to surface water abstraction for vineyard heat pro-
tection, flows receded abnormally during periods of high maximum daily temperature [21].
These results indicate that water users can have measureable effects on instantaneous flow in
periods of high water demand. Our results suggest that similar impacts could occur during the
summer low flow period in the study watersheds.
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Additionally, our analysis assumes the water withdrawals will impact the entire watershed
in an even, consistent way. In reality, we would expect water demand to be more concentrated
at certain times of day and certain periods of the growing season, as described above. Further-
more, results of our spatial analysis indicate that MCSs are not evenly distributed on the land-
scape, thus impacts from water withdrawals are likely concentrated in certain areas within
these watersheds. Because of these spatially and temporally clustered impacts, we may expect
to see intensification of stream dewatering or temperature elevation in certain tributaries at cer-
tain times of year, which could have substantial impacts on sensitive aquatic species. Recent
data indicate that peaks in high stream temperatures and annual low-flow events are increasing
in synchrony in western North America [38], an effect that would be exacerbated by the surface
water withdrawals we describe here. Further modeling and on-the-ground stream flow and
temperature observations are needed to elucidate the potential extent of these impacts. The
minimum streamflow estimates in Salmon Creek, Redwood Creek South, and Outlet Creek are
so low that even a few standard-sized pumps operating at 38 liters per minute (LPM), which is
a standard rate approved by the SWRCB for small diversions, could dewater the mainstem
stream if more than four pumps ran simultaneously in any one area. It follows that impacts on
smaller tributaries would be even more pronounced. In addition, on-site observations of MCS
irrigation systems, though anecdotal, indicate many of these water conveyance, storage, and ir-
rigation systems lose a substantial amount of water through leaks and inefficient design. This
would significantly increase the amount of surface water diverted from streams beyond what
would actually be needed to yield a crop. More study is needed to fully understand the impacts
of MCS water demand on instantaneous flow in these watersheds.


Fig 9. Active water rights in the study watersheds. Parcels with active registered water diversions (on file with California’s Division of Water Rights)
compared to parcels with marijuana cultivation sites (MCSs) in the four study watersheds.


doi:10.1371/journal.pone.0120016.g009


Impacts of Marijuana Cultivation on Aquatic Habitat


PLOS ONE | DOI:10.1371/journal.pone.0120016 March 18, 2015 16 / 25







Given that marijuana cultivation water demand could outstrip supply during the low flow
period, and based on our MCS inspections and surface water diversion and irrigation system
observations, we surmise that if a MCS has a perennial water supply, that supply would be used
exclusively. However, for MCSs with on-site surface water sources that naturally run dry in
summer, or are depleted though diversion, it is likely that direct surface water diversion is used
until the source is exhausted, then water stored earlier in the year or imported by truck sup-
plants the depleted surface water. It is difficult to determine to what degree imported water and
wet season water storage is occurring. However, our on-site MCS inspections support the as-
sumption that the vast majority of irrigation water used for marijuana cultivation in the study
watersheds is obtained from on-site surface water sources and water storage and importation is
ancillary to direct surface water diversions.


Comparison of Water Demands to Summer Low Flows
Our results suggest that water demand for marijuana cultivation in three of the study water-
sheds could exceed what is naturally supplied by surface water alone. However, in Upper Red-
wood Creek, the data suggest that marijuana cultivation could have a smaller impact on
streamflow, with demand taking up approximately 2% to 23% of flow (Table 4). This projected
demand of flow contrasts with the 34% to>100% flow demand range in the other watersheds,
most likely because Upper Redwood Creek has greater mean annual precipitation, less evapo-
transpiration, and generally higher stream flow than the other watersheds (Tables 1–2). Fur-
thermore, approximately half of the Upper Redwood Creek watershed is comprised of either
large timber company holdings or federal lands. As Fig. 2 illustrates, MCSs in Upper Redwood
Creek are concentrated within a relatively small area of privately-owned land that has been
subdivided. It stands to reason that if all the land within the Upper Redwood Creek watershed
was subject to the subdivision and parcelization that has occurred in Redwood Creek South,
Salmon Creek, or Outlet Creek, the potential impacts to stream flow would also be greater.


In Outlet Creek, our results indicate a large range of potential water demand as a percentage
of streamflow, from 17% in a “wet” year to greater than 100% when the stream becomes inter-
mittent, as it does during many summers. Our data indicate that impacts to streamflow will
vary greatly depending on the individual watershed characteristics, whether the year is wetter
or drier than average, and the land use practices taking place.


Environmental Impacts
The extent of potential environmental impacts in these watersheds is especially troubling given
the region is a recognized biodiversity hotspot. According to Ricketts et al. [39], the study wa-
tersheds occur within the Northern California Coastal Forests Terrestrial Ecoregion. This ecor-
egion has a biological distinctiveness ranking of “globally outstanding” and a conservation
status of “critical” [39]. For example, Redwood National Park, 20 km downstream of the Upper
Redwood Creek sub-basin, has approximately 100 km2 of old-growth redwood forest, which is
one of the world’s largest remaining old-growth redwood stands. The study watersheds also
occur within the Pacific Mid-Coastal Freshwater Ecoregion defined by Abell et al. [40]. This
ecoregion has a “Continentally Outstanding” biological distinctiveness ranking, a current con-
servation status ranking of “Endangered” and its ranking is “Critical” with regards to expected
future threats [40]. Not surprisingly, numerous sensitive species, including state- and federally-
listed taxa, occur in the study watersheds or directly downstream (Table 5).


Our results indicate that the high water demand from marijuana cultivation in these water-
sheds could significantly impact aquatic- and riparian-dependent species. In the Pacific Coast
Ecoregion, 60% of amphibian species, 16% of reptiles, 34% of birds, and 12% of mammals can


Impacts of Marijuana Cultivation on Aquatic Habitat


PLOS ONE | DOI:10.1371/journal.pone.0120016 March 18, 2015 17 / 25







be classified as riparian obligates, demonstrating the wide range of taxa that potentially would
be affected by diminished stream flows [42]. The impacts of streamflow diversions and dimin-
ished or eliminated summer streamflow would however disproportionately affect aquatic spe-
cies, especially those which are already sensitive and declining.


Impacts to Fish
Northern California is home to some of the southernmost native populations of Pacific Coast
salmon and trout (i.e., salmonids) and the study area is a stronghold and refugia for their diver-
sity and survival. Every salmonid species in the study watersheds has some conservation status
ranking (Table 5). California coho salmon, for example, have undergone at least a 70% decline
in abundance since the 1960s, and are currently at 6 to 15% of their abundance during the
1940s [43]. Coho salmon populations in all four study watersheds are listed as threatened
under both the California and the Federal Endangered Species Acts, and are designated as
key populations to maintain or improve as part of the Recovery Strategy of California Coho
Salmon [43].


Of California’s 129 native inland fish species, seven (5%) are extinct in the state or globally;
33 (26%) are in immediate danger of becoming extinct (endangered), and 34 (26%) are in de-
cline but not at immediate risk of extinction (vulnerable) [44]. According to Katz et al. [45], if
present population trends continue, 25 (78%) of California’s 32 native salmonid taxa will likely
be extinct or extirpated within the next century.


The diminished flows presented by this study may be particularly damaging to salmonid
fishes because they require clean, cold water and suitable flow regimes [44]. In fact, water diver-
sions and altered or diminished in-stream flows due to land use practices have been identified
as having a significant impact on coho salmon resulting in juvenile and adult mortality [43].


Additionally, all four study watersheds are already designated as impaired for elevated water
temperature and sediment by the U.S. Environmental Protection Agency pursuant to the Clean


Table 5. Sensitive aquatic species with ranges that overlap the four study watersheds: Upper Redwood Creek (URC), Redwood Creek South
(RCS), Salmon Creek (SC), and Outlet Creek (OC).


Scientific Name Common Name Conservation Status in California Study Watershed


Oncorhynchus kisutch coho salmon State and federally-threatened URC, RCS, SC, OC


Oncorhynchus tshawytscha Chinook salmon federally-threatened URC, RCS, SC, OC


Oncorhynchus clarki clarki coastal cutthroat trout SSC1 URC


Oncorhynchus mykiss steelhead trout federally-threatened URC, RCS, SC, OC


Rana aurora northern red-legged frog SSC URC, RCS, SC, OC


Rana boylii foothill yellow-legged frog SSC URC, RCS, SC, OC


Rhyacotriton variegatus southern torrent salamander SSC URC, RCS, SC, OC


Ascaphus truei coastal tailed frog SSC URC, RCS, SC


Emys marmorata western pond turtle SSC RCS, SC, OC


Margaritifera falcata western pearlshell S1S22 URC


1The California Department of Fish and Wildlife designates certain vertebrate species as Species of Special Concern (SSC) because declining population


levels, limited ranges, and/or continuing threats have made them vulnerable to extinction. Though not listed pursuant to the Federal Endangered Species


Act or the California Endangered Species Act, the goal of designating taxa as SSC is to halt or reverse these species’ decline by calling attention to their


plight and addressing the issues of conservation concern early enough to secure their long-term viability.
2 The California Natural Diversity Database (CNDDB) designates conservation status rank based on a one to five scale, one being “Critically Imperiled”,


five being “Secure”. Uncertainty about a rank is expressed by a range of values, thus a status of S1S2 indicates that there is uncertainty about whether


Margaritifera falcata ranks as state “Critically Imperiled” (S1) or state “Imperiled” (S2) [41].


doi:10.1371/journal.pone.0120016.t005
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Water Act Section 303(d). Reduced flow volume has a strong positive correlation with in-
creased water temperature [44]. Increased water temperatures reduce growth rates in salmo-
nids, increase predation risk [46], and increase susceptibility to disease. Warmer water also
holds less dissolved oxygen, which can reduce survival in juvenile salmonids [44]. Both water
temperature and dissolved oxygen are critically important for salmonid survival and habitat
quality [47–50].


Reduced stream flows can also threaten salmonids by diminishing other water quality pa-
rameters, decreasing habitat availability, stranding fish, delaying migration, increasing intra
and interspecific competition, decreasing food supply, and increasing the likelihood of preda-
tion [43]. These impacts can have lethal and sub-lethal effects. Experimental evidence in the
study region suggests summer dry-season changes in streamflow can lead to substantial
changes in individual growth rates of salmonids [51]. Complete dewatering of stream reaches
would result in stranding and outright mortality of salmonids, which has been observed by the
authors at a number of MCSs just downstream of their water diversions.


Impacts to Amphibians
Water diversions and altered stream flows are also a significant threat to amphibians in the
northwestern United States [52,53]. The southern torrent salamander (Rhyacotriton variega-
tus) and coastal tailed frog (Ascaphus truei) are particularly vulnerable to headwater stream di-
versions or dewatering, which could lead to mortality of these desiccation-intolerant species
[54]. To maximize the compatibility of land use with amphibian conservation, Pilliod and
Wind [53], recommend restoration of natural stream flows and use of alternative water sources
in lieu of developing headwater springs and seeps.


Numerous studies have documented the extreme sensitivity of headwater stream-dwelling
amphibians to changes in water temperature [55,56] as well as amounts of fine sediment and
large woody debris [57,58]. Additionally, Kupferberg et al. and others [52,59] have demonstrat-
ed the impacts of altered flow regimes on river-dwelling amphibians. However, the threat of
water diversion and hydromodification—or outright loss of flow—from headwaters streams
has not been well-documented in the amphibian conservation literature. This is likely because
illegal and unregulated headwater stream diversions did not exist at this scale until the recent
expansion of marijuana cultivation in the region. In contrast, timber harvesting, which until re-
cently was the primary land use in forested ecoregions in the western United States, does not
typically divert headwater streams in the same manner as MCSs. Timber harvesting operations,
at least in California, have state regulatory oversight that requires bypass flows to maintain
habitat values for surface water diversions. Thus, the results of our study highlight an emerging
threat to headwater amphibians not addressed in Lannoo [60], Wake and Vredenburg [61], or
more recently in Clipp and Anderson [62]


Future Water Demands and Climate Change
Flow modification is one of the greatest threats to aquatic biodiversity [63]. As in many parts
of the world, the freshwater needed to sustain aquatic biodiversity and ecosystem health in our
study area is also subject to severe competition for multiple human needs. The threats to
human water security and river biodiversity are inextricably linked by increasing human de-
mands for freshwater [64,65]. In California, irrigated agriculture is the single largest consumer
of water, taking 70–80% of stored surface water and pumping great volumes of groundwater
[44]. In our study area, agricultural demands account for 50–80% of all water withdrawals [66].
Only late in the last century have the impacts of water diversions on aquatic species become
well recognized. However, these impacts are most often assessed on large regional scales, e.g.


Impacts of Marijuana Cultivation on Aquatic Habitat


PLOS ONE | DOI:10.1371/journal.pone.0120016 March 18, 2015 19 / 25







major rivers and alluvial valleys, and the large hydroelectric dams, reservoirs, and flood control
and conveyance systems that regulate them [67].


Few studies thus far have assessed the impacts of many small agricultural diversions on zero
to third order streams and their cumulative effects on a watershed scale [21,22]. On a localized
scale, with regional implications, this study detects an emerging threat to not only aquatic bio-
diversity but also human water security, since surface water supplies most of the water for do-
mestic uses in watersheds throughout Northwestern California [37]. In these watersheds, the
concept of “peak renewable water,” where flow constraints limit total water availability [68],
may have already arrived. In other words, the streams in the study watersheds simply cannot
supply enough water to meet current demands for marijuana cultivation, other human needs,
and the needs of fish and wildlife.


Due to climate change, water scarcity and habitat degradation in northern California is like-
ly to worsen in the future. Regional climate change projections anticipate warmer average air
temperatures, increases in prolonged heat waves, decreases in snow pack, earlier snow melt, a
greater percentage of precipitation falling as rain rather than snow, a shift in spring and sum-
mer runoff to the winter months, and greater hydroclimatic variability and extremes [69–77].
Consequently, future hydrologic scenarios for California anticipate less water for ecosystem
services, less reservoir capture, a diminished water supply for human uses, and greater conflict
over the allocation of that diminished supply [70,71,75,78,79]. Climate change is expected to
result in higher air and surface water temperatures in California’s streams and rivers in the
coming decades, which in turn could significantly decrease suitable habitat for freshwater fishes
[80–83]. Due to a warming climate, by 2090, 25 to 41% of currently suitable California streams
may be too warm to support trout [84].


Already, gage data and climate stations in northwestern California show summer low flow
has decreased and summer stream temperatures have increased in many of northern Califor-
nia’s coastal rivers, although these changes cannot yet be ascribed to climate change [85]. In an
analysis of gage data from 21 river gaging stations, 10 of the gages showed an overall decrease
in seven-day low flow over the period of record. This dataset included Upper Redwood Creek
as well as the South Fork Eel River, the receiving water body for Redwood Creek South and
Salmon Creek [85].


Our analysis suggests that for some smaller headwater tributaries, marijuana cultivation
may be completely dewatering streams, and for the larger fish-bearing streams downslope, the
flow diversions are substantial and likely contribute to accelerated summer intermittence and
higher stream temperatures. Clearly, water demands for the existing level of marijuana cultiva-
tion in many northern California watersheds are unsustainable and are likely contributing to
the decline of sensitive aquatic species in the region. Given the specter of climate change in-
duced more severe and prolonged droughts and diminished summer stream flows in the re-
gion, continued diversions at a rate necessary to support the current scale of marijuana
cultivation in northern California could be catastrophic for aquatic species.


Both monitoring and conservation measures are necessary to address environmental im-
pacts from marijuana cultivation. State and federal agencies will need to develop more compre-
hensive guidelines for essential bypass flows in order to protect rearing habitat for listed
salmonid species and other sensitive aquatic organisms. Installation of additional streamflow
gages and other water quality and quantity monitoring will be necessary to fill data gaps in re-
mote watersheds. In addition, increased oversight of water use for existing MCSs and increased
enforcement by state and local agencies will be necessary to prevent and remediate illegal grad-
ing and forest conversions. Local and state governments will need to provide oversight to en-
sure that development related to MCSs is permitted and complies with environmental
regulations and best management practices. Local and state agencies and nonprofit
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organizations should also continue to educate marijuana cultivators and the public about the
environmental threats, appropriate mitigation measures, and permit requirements to legally
develop MCSs and best protect fish and wildlife habitat. Finally, local governments should eval-
uate their land use planning policies and ordinances to prevent or minimize future forestland
conversion to MCSs or other land uses that fragment forestlands and result in
stream diversions.


Supporting Information
S1 Table. Number of outdoor plants counted, area of greenhouses measured, and estimated
water use in Liters per day for each parcel in the study watersheds.
(XLSX)


S2 Table. Per-watershed daily water demands compared to seven-day low flow by year.
(XLSX)
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A watershed community Friends of the Mark West Watershed 

dedicated to preserving, protecting, 6985 Saint Helena Road 

and restoring the Mark West Creek and its Santa Rosa, CA 95404 

watershed as a natural and community Email: info@markwestwatershed.org 

resource. Tel: 707-538-5307 

www.markwestwatershed.org 

Date: November 11, 2019 
To: Sonoma County Planning Commission 
RE: Draft Hemp Ordinance, Planning Commission November 21 Meeting 

Request for Ordinance Language to Protect Critically Impaired Mark West Creek 
Watershed 

Dear Planning Commission Members, 

The Friends of the Mark West Watershed (FMWW) is a community of neighbors, landowners, 
and supporters dedicated to preserving, protecting, and restoring the Mark West Creek and its 
watershed as a natural and community resource. FMWW is a 501(c)(3) non-profit organization 
that works to engage the community in hands-on ecologically-based stewardship projects and 
educational opportunities. FMWW also collaborates with several other non-profit and 
governmental agencies invested in the ecological health and sustainability of the Mark West 
Watershed. 

This letter is to request that the Planning Commission Members adopt Hemp Ordinance 
language that includes standards to protect streamflow in the Mark West Creek Watershed to 
avoid takings of endangered salmon. 

The Mark West Watershed is a crucial component of government efforts to restore Coho 
salmon populations in the Russian River watershed. Significant public funds have been 
expended for studies and restoration projects for the Mark West Watershed. 

Mark West Creek has been identified as a high priority stream for preservation and restoration 
by numerous federal, state, and local agencies including: 

● National Oceanic and Atmospheric Administration (NOAA) National Marine
Fisheries Service

● California Department of Fish and Wildlife
● Wildlife Conservation Board
● State Water Resources Control Board
● Sonoma County Water Agency
● Sonoma Resource Conservation District

www.markwestwatershed.org
mailto:info@markwestwatershed.org


 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

The Mark West Watershed is a significant area for conservation and protection because of its 
high water quality, extensive in-stream and riparian habitat, and endangered species. 

A typical assessment of the current condition of the Mark West Watershed is reflected in the 
Wildlife Conservation Board’s staff analysis contained in its Streamflow Enhancement Meeting 
Agenda (Item #7, Flow Availability Analysis for Mark West Creek Funding Request, March 9, 
2017), which describes the challenges facing the watershed: 

“The Mark West Creek watershed’s streamflow impairment is the result of many factors, 
including the watershed’s Mediterranean climate, increasing demand for water over time, 
hydrologic modification due to agricultural and rural development, and the effects of climate 
change and prolonged drought. These factors have resulted in insufficient summer baseflows, 
lack of high quality pool habitat, lack of winter refugia, and stream temperature which have 
been identified as limiting factors for steelhead trout (threatened) and Coho salmon 
(endangered) throughout the watershed.” 

Failure to prevent the impacts of hemp cultivation will further threaten the recovery of the 
watershed and will further exacerbate negative streamflow impacts. 

Additionally, the area has been a high-priority region for conservation easements and public 
lands acquisition by both the Sonoma Land Trust (SLT) and Sonoma County Agricultural 
Preservation and Open Space District (SCAPOSD). These lands include the SCAPOSD’s Cresta, 
McCullough, Rancho Mark West, and Saddle Mountain properties and the SLT’s Nefertierra and 
Rock Fall Woods. The Mark West Watershed also contains portions of Bothe-Napa Valley State 
Park and Pepperwood Preserve. Furthermore, SCAPOSD has chosen Upper Mark West Creek for 
a proposed riparian easement pilot program, recognizing the largely intact riparian area as a 
high priority for both fish and wildlife and human needs. 

In 2015, as a part of the Governor’s Water Action Plan, the California Department of Fish and 
Wildlife and the State Water Resources Control Board identified Mark West Creek as one of 
five high priority stream systems statewide to support critical anadromous fish, based on 
detailed studies that the creek was deemed restorable. 

The Upper Mark West Watershed was also selected as a keystone watershed for the Sonoma 
Resource Conservation District Russian River Creek Stewardship and Volunteer Monitoring 
Program in 1999. The watershed was selected by a multi-agency Technical Advisory Committee 
due to the significant aquatic resources and the relative interest, awareness and stewardship 
ethic shown by landowners and residents to restore and protect the watershed. 
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Please see the attached letter submitted on our behalf to the Board of Supervisors on August 
6, 2018, which contains legal and scientific information that provides credible support for the 
decision to disallow any projects that could impact streamflows in the critically impaired 
Mark West Watershed. We ask that it also be included in the public comment record for the 
Hemp Ordinance. 

The Friends of the Mark West Watershed believes that granting hemp operations the ability 
to simply apply for ministerial permits on an individual basis does not allow for their impacts 
to be included in an overall assessment of cumulative stressors on the watershed. 

The California Environmental Quality Act (CEQA) requires that the County determine that its 
approval of this ordinance will not have a significant adverse impact on the environmental 
resources of the Mark West Watershed. 

Any Negative Declaration presented as part of the ordinance must contain adequate baseline 
data, evaluation of the consequences of yet unknown hemp cultivation projects on the 
watershed’s environmental resources, and proposals for mitigations capable of reducing 
those yet to be known impacts to a less than significant level. 

There are no data and, in fact, have been no adequate surveys of archaeological sites, rare and 
endangered species, wildlife corridors, vegetative communities, springs and wetlands, and 
other characteristics, all of which are subject to substantial impact and that cannot be 
adequately evaluated on an individual, project by project basis. 

Consideration of these impacts on a cumulative basis is essential and required by law. The 
County has in its 1978 Franz Valley Area Plan and its General Plan identified the Mark West 
Watershed as an area whose environmental resources are to be protected as mitigation for 
environmental impacts resulting from the development of and loss of such resources in other 
parts of Sonoma County. Without adequate evaluation of the cumulative environmental 
impacts resulting from the adoption of the Ordinance on the environmental resources of the 
Mark West Watershed, these policy requirements cannot be fulfilled. 

This is especially true of watershed hydrology. Merely having applicants provide a project site 
specific hydro-geologic report prepared by a qualified professional with supporting data and 
analysis certifying that the onsite groundwater supply is adequate to meet the proposed uses 
and cumulative projected land uses in the area on a sustained basis is not sufficient to mitigate 
impacts. 
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No such site specific report could possibly accomplish the mitigation asserted. There is no 
existing geologic mapping or subsurface data to determine the extent of influence on any 
individual well, let alone the cumulative impact of an unknown projected number of future 
hemp cultivation operations yet to be proposed and established in the watershed. This is simply 
not possible without first undertaking detailed geologic study and mapping of the area and 
conducting multiple year streamflow and groundwater level monitoring and constructing a 
hydrology model for the entire watershed. 

Without such watershed hydrology work, it cannot be demonstrated that the Hemp 
Ordinance will not result in significant adverse effects on Mark West Creek and in particular 
to the Coho salmon and other endangered species that it now supports. 

Including protections in the hemp ordinance for the entire Mark West Watershed is necessary 
to protect this sensitive area from damage before it is too late. Already this watershed is 
stressed due to the Tubbs fire, the Kincade fire, years of drought, and the explosive increase in 
illegal cannabis operations during the last few years. At the very least, hemp cultivation should 
be restricted to Intensive Ag zoning (LIA), and prevented in the Extensive Ag (LEA), Diverse Ag 
(DA) and Resource and Rural Development (RRD) Zoning areas. 

Thank you for your time and attention to this matter. We appreciate your consideration of our 
point of view. The Friends of the Mark West Watershed has worked with federal, state and 
local agencies for many years to promote the protection and restoration of our watershed for 
future generations. Adoption of the hemp ordinance without protective measures in place 
threatens to reverse these critical efforts. 

Sincerely, 

Harriet Buckwalter Penny Sirota 
FMWW Co-Chair FMWW Co-Chair 
hbuck@sonic.net 

Cc: Sonoma County Board of Supervisors 
Sonoma County Agriculture Commissioner 
Sonoma County Agriculture Deputy Commissioner 
Permit Sonoma 

mailto:hbuck@sonic.net


 
 

  

 

 

 

 

 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

From:  Deborah Eppstein 
To:  Tony Linegar 
Cc:  Dick Fogg; larry@reedgilliland.com; Paula Cook; cameron@mauritsonfarms.com; JohnLowryCA@gmail.com 
Subject:  Hemp regulations adn Right to Farm laws 
Date:  Saturday, November 9, 2019 3:37:00 PM 

EXTERNAL 

Dear Tony, 

In our earlier conversation, you stated that the Right to Farm Law prevents a neighbor from declaring a hemp farm a 
nuisance, eg from odor, traffic, etc.  I was not aware of that ordinance when we spoke, but have since researched it 
as well as the real estate disclosure you referenced.  The Sonoma County Right to Farm law only prevents an ag 
operation on ag land from being declared a nuisance if it was not a nuisance from the start. The disclosure must 
follow the ordinance.  If hemp is grown on non-ag land, the Right to Farm law does not apply at all and it can be 
declared a nuisance at any time. 

The odor issue cannot be ignored; it is very real and will create significant legitimate nuisance complaints if there 
are not large setbacks.  Furthermore, it has been recently shown by scientists in Colorado that terpenes form ground 
level ozone, which causes significant harm to humans, animals and plants. 

I urge you and the Planning Commissioners to only allow hemp cultivation on Ag land (LIA. LEA, DA), and to 
require minimum setbacks of at least 1000 ft to property lines of neighbors, schools, parks and other sensitive areas. 
Setbacks may need to be increased for down-wind properties. We have documented strong odors over 2000 ft down-
wind from a 1 acre cannabis site, and a scientific consulting firm (Ortech) has documented odor at 3000 ft away. 

Also please do not allow it in high fire-risk areas accessed my narrow or dead end roads (which violates local and 
state fire codes), or in water scarce zones 3 or 4.  Our increasing vulnerability to wild fires necessitates these 
restrictions. 

Thank you for your consideration, and I look forward to your reply. 

Best regards, 
Deborah Eppstein 
801-556-5004 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 

mailto:deppstein@gmail.com
mailto:Tony.Linegar@sonoma-county.org
mailto:sonomafogg@aol.com
mailto:larry@reedgilliland.com
mailto:pcook@ch-sc.org
mailto:cameron@mauritsonfarms.com
mailto:JohnLowryCA@gmail.com


  
 

  

   

 

   

  
  

 

 
   

 

  
 

 

  

 
   

 

 

 

   
 

   
 

 
   

 
  

 
 

   
 

 

   
  

 
 

 
   

 
 

 
 

 

   
  

  
 

  
 
 

   
 

From:  Deborah Eppstein 
To:  Tony Linegar; Dick Fogg; larry@reedgilliland.com; Paula Cook; cameron@mauritsonfarms.com; 

JohnLowryCA@gmail.com 
Cc:  Arielle Kohn 
Subject:  Hemp Regulations 
Date:  Saturday, November 9, 2019 3:17:37 PM 

EXTERNAL 

Dear Planning Commissioners and Agriculture Commissioner, 

For Hemp Regulations Consideration: 

1. Right to Farm Law only applies on Ag land, and does not prevent nuisance odor complaints even if 
on Ag land if such existed from the start of operations. It does not pertain to non-Ag land. 
2. Only allow hemp cultivation on Ag land (DA, LEA, LIA); it is more water intensive than vineyards 
and should not be allowed in Class 3 or 4 water zones. 
3. Require 1000 ft setbacks to neighbor’s property line as well as parks, schools and 
preschools/childcare centers (ages 0-18). This is necessary due to VOCs (terpenes) that have been 
shown to produce ground-level ozone causing respiratory and cardiovascular harm in people and 
harm to the environment, in addition to the strong odor issues. 
4. Do not allow hemp cultivation on shared one-lane or dead-end roads or in high fire-risk areas. 
5. Ozone damages crops and people- we need to study and better understand effects on crops and 
people from ozone production from hemp fields before we enable widespread hemp cultivation. 
Suggest extending moratorium until the County has adequately studied this (County-Wide EIR). 
Perhaps could include it with the EIR on cannabis, since effects are identical, but with hemp effects 
will be magnified many fold due to higher quantities. 

BACKGROUND: 

Right to Farm: California and Sonoma County (ORD 5203) Right to Farm laws do not protect Ag 
operations from being declared a nuisance if they were a nuisance when they started.  All hemp farm 
operations will be new ag operations as hemp only became legal in 2019. Thus if odor and/or ozone are a 
nuisance, even if on ag land, neighbors can file complaints and the County must uphold its laws concerning 
no public nuisance or adverse health effects. Hopefully this can be minimized with thoughtful regulations. 
ORD 5203 only covers agriculture products grown on agriculture land. Limiting hemp to ag land, but with 
1000 ft setbacks from neighbors and sensitive areas (eg, schools, preschools/childcare centers, parks) 
hopefully should minimize local odor and ozone issues and frequent complaints to the county, as even if on 
ag land, nuisance complaints can be filed if it was there from the start of the operation (hence the need for 
setbacks). Hemp fields greater than 1 acre and prevailing winds need to be taken into account and may 
necessitate greater setbacks. 

Water: Hemp has the same high water requirements as cannabis (more than vineyards); it will have 
disastrous effects in water zones 3 and 4, especially with fields of one acre or larger. 

Ozone: Very importantly, recent scientific studies have shown that the VOCs (terpenes) produced by 
cannabis result in substantial ground-level ozone production, which causes respiratory and cardiovascular 
damage to humans as well as environmental damage. Many of the ill health effects experienced by 
residents near cannabis grows are identical to those caused by ozone- stinging eyes and throat, chest pain, 
coughing- it also causes cardiovascular harm and environmental damage. This will also occur with hemp, 
and will be even worse for larger hemp fields. More information on ozone production caused by terpenes 
was sent to you in an Oct 8 email. 

mailto:deppstein@gmail.com
mailto:Tony.Linegar@sonoma-county.org
mailto:sonomafogg@aol.com
mailto:larry@reedgilliland.com
mailto:pcook@ch-sc.org
mailto:cameron@mauritsonfarms.com
mailto:JohnLowryCA@gmail.com
mailto:Arielle.Kohn@sonoma-county.org


 

 
 

    
     

 
 

 
  

 

   
  

 
    

   

 

 

 

 

 
 

 
 

 
 
 

 
 

 

 

  
 

 
 

    
  

  
 

 
 

  
 

 

 
 

   
   

 
    

   
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

Ground-level ozone harms people and plants 
https://www3.epa.gov/region1/airquality/oz_prob.html 
High concentrations of ozone near ground level can be harmful to people, animals, crops, and other 
materials. Ozone can irritate your respiratory system, causing you to start coughing, feel an irritation in your 
throat and/or experience an uncomfortable sensation in your chest. Ozone can aggravate asthma, and can 
inflame and damage cells that line your lungs. Ozone may also aggravate chronic lung diseases such as 
emphysema and bronchitis and reduce the immune system's ability to fight off bacterial infections in the 
respiratory system. Lastly, ozone may cause permanent lung damage. These effects can be worse in children 
and exercising adults. 

Effects on crops: 
https://www.ars.usda.gov/southeast-area/raleigh-nc/plant-science-research/docs/climate-changeair-quality-
laboratory/ozone-effects-on-plants/ 

Odor: Hemp has the same odor-causing terpenes (Volatile Organic Compounds, VOCs) as cannabis, with a 
strong skunk odor that travels over 1000 ft (much more if down wind). Independent outside scientific 
analysis by Ortech has shown that to prevent nuisance from (cannabis) terpenes, outdoor cultivation 
setbacks need to be over 3000 ft, using real-life measurements of distance traveled by odor-causing 
terpenes. It has also been documented using quantitative analysis that trees don't mitigate terpene odor; the 
only mitigation for the odor is distance.  This agrees with real-life experience in Sonoma County. 

Market: Growing female hemp plants allows for processing and sale of CBD, a non-psychoactive 
cannabinoid. Currently CBD from hemp sells for about 1/2 of what its THC-containing sibling cannabis 
does, and prices of hemp are predicted to continue falling as its production becomes more widespread in 
states where farmland is cheap. As prices drop, Sonoma County will likely become non-economical for 
hemp production. Hemp has been used for structural buildings (‘hempcrete’); however the selling price for 
this application (bulk fiber, not buds) will be orders of magnitude less than for CBD and not economical for 
Sonoma County. 

Issues for Sonoma County: 
Sonoma County needs to implement appropriate regulations on hemp cultivation that both protect 
agriculture on ag land as well as protect rights of residents in our county. Sonoma County's Right to Farm 
Ordinance only applies to ag land; it stipulates that if an agricultural operation on agricultural land was not a 
nuisance when it began, it cannot be called a nuisance under county codes. State law stipulates that 
declaration of such nuisance can be done in the first 3 years after it began as a nuisance. If the hemp is not 
grown on ag land, neighbors can declare it a nuisance at any time. The real estate disclosure that references 
our Right to Farm Ordinance cannot legally go against that ordinance or state law. 

Important points include: 
1) If there are not sufficient setbacks required from a neighbor’s property, it is very likely that a neighbor 
could declare hemp a nuisance when it starts, even if it were on ag land. We know this is occurring with 
cannabis odor with much smaller growing areas than could occur for hemp. Such odor nuisance complaints 
occurring from the start can be filed up to year years after the start of the operation. 
2) If hemp cultivation is allowed in areas other than ag land (DA, LEA, and LIA), then Right to Farm does 
not apply at all and there is no restriction on a neighbor objecting to the odor (or other issues). 
3) Much of RRD is in water-scarce zones and areas of extreme fire risk with poor road access that does not 
meet fire-safe access road requirements. Hemp has the same very high water requirements as does 
cannabis, and the same issues (but magnified for larger grows) concerning growing in remote fire-prone 
areas with narrow, winding and often dead-end road access. 
4) Schools, preschools, day care centers and the like need to be protected from hemp odors. 
5) Unscrupulous farmers can easily hide cannabis plants (which look identical) within a larger field of 
hemp, thereby avoiding all of Sonoma County’s cannabis regulations. 

Suggestions: 

https://www3.epa.gov/region1/airquality/oz_prob.html
https://www.ars.usda.gov/southeast-area/raleigh-nc/plant-science-research/docs/climate-changeair-quality-laboratory/ozone-effects-on-plants/
https://www.ars.usda.gov/southeast-area/raleigh-nc/plant-science-research/docs/climate-changeair-quality-laboratory/ozone-effects-on-plants/


 

 

 

 

 
             

                   
                 
         

     
             

                

 
 

 

 
 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

1. Only allow hemp cultivation on conforming ag zoned land (DA, LEA, LIA); do not allow on RR, AR or  
RRD.  For   ag land adjacent to non-ag land   (which has been very problematic with cannabis)   further  
restrictions need to be applied to protect neighboring residents; eg limit cultivation to 1 acre, and evaluate  
prevailing winds to determine if greater than 1000 ft setbacks are needed.  
2.  Require minimum setbacks of 1000 ft from outdoor or mixed-light hemp cultivation to neighboring  
property line, schools (including all schools and care centers all age 0-18), and parks. Require setbacks of  
600 ft from indoor cultivation, and require fully contained air handling/charcoal or better filtering systems).  
3. Do not allow RRD due to high fire risk, poor access roads and water   scarcity.  However,  if this is to be  
considered, then require a conditional use permit, with restrictions including not in water zones 3 and 4, not  
in high fire-risk areas, and not if accessed by one-way or dead-end roads.  
4. Complete County-wide EIR before finalizing the hemp regulations.  

The county cannot afford to waste budget fighting setback issues and nuisance complaints, with the 
inevitable lawsuits. We know a lot more than before we started with cannabis; let's get this one correct from 
the get-go. 

There is already 8X more CBD (from hemp) being produced in the US that the market wants, so prices will 
keep falling, making it ultimately uneconomical in Sonoma County. From the article below: 
"The US can only reasonably consume 22.5M lbs of 10% CBD Hemp in a year, and we’re currently 
growing closer to 180M. That’s 8X what we need which is leading to a massive price crash." 

https://finance.yahoo.com/news/america-growing-8x-amount-cbd-200809777.html 

Use of hemp in building is indeed interesting, but the price for that would be orders of magnitude less than 
for CBD, not sustainable in Sonoma County. 

Although we still need sufficient setbacks for hemp cultivation from neighbor’s property to prevent odor 
nuisance, in light of that hemp is not likely here to stay in Sonoma County, we cannot let hemp VOC issues 
(odor/ozone) derail the VOC (odor/ozone) issues of cannabis, which is here to stay. 

The following article on problems caused by odors in schools from hemp fields in Oregon is very relevant. 

The scent of even a few rows of plants can travel far, and Oak Grove is within a quarter-mile 
of at least two industrial hemp grows.” 

http://mailtribune.com/news/top-stories/school-sours-on-stench-of-hemp 

Thanks for carefully studying these very significant issues. I look forward to your thoughts. 

Best regards, 
Deborah Eppstein 
801-556-5004 

From Sonoma County Right to Farm Ordinance 5203. (underline added) 
Sec. 30-22. Relationship to other laws. This article is not intended to, and shall not be construed or given 
effect in a manner that modifies or abridges federal law or regulation, or state law as set out in the Civil 
Code, Health and Safety Code, Fish and Game Code, Food and Agricultural Code, Division 7 of the Water 
Code, or any other applicable provision of state law relative to nuisances; 
Sec 30-25. Nuisance-agrcultural operations. No agricultural operation conducted or maintained on 
agricultural land in a manner consistent with proper and accepted customs and standards, as established 
and followed by similar agricultural operations in the county, shall be or become a nuisance for purposes 

https://finance.yahoo.com/news/america-growing-8x-amount-cbd-200809777.html
http://mailtribune.com/news/top-stories/school-sours-on-stench-of-hemp


                 
             

               
           

 
 

 

of this code or county regulations if it was not a nuisance when it began, provided that such operation 
complies with the requirements of all applicable federal, state, and county statutes, ordinances, rules, 
regulations, approvals, and permits. The provisions of this section shall not apply where a nuisance results 
from the negligent or improper management or operation of an agricultural operation. 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 



 

 

 

 

 

 
 

 
 

 
 

 

From:  Bridget Beytagh 
To:  Tony Linegar 
Subject:  Follow up on hemp. 
Date:  Friday, November 8, 2019 4:05:57 PM 

EXTERNAL 

Hello Mr Linegar. First I want to apologize for the terrible way my previous letter (Oct.24) 
reguarding setbacks got jumbled in the sending- not sure what happened. Very hard to read-
hopefully you persevered. 
Wanted to forward this as an example of what will very likely to happen here -
just say it’s hemp. Even more reason to protect the public from unscrupulous 
players. 

Sent from my iPadhttps://www.bakersfield.com/news/kcso-hemp-fields-in-arvin-determined-
to-be-billion-worth/article_1a2cb128-fc43-11e9-b235-f71d5415b7e0.html? 
utm_medium=social&utm_source=email&utm_campaign=user-share 

Thank you 
Bridget Beytagh 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 

mailto:beytagh@sonic.net
mailto:Tony.Linegar@sonoma-county.org
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https://www.bakersfield.com/news/kcso-hemp-fields-in-arvin-determined-to-be-billion-worth/article_1a2cb128-fc43-11e9-b235-f71d5415b7e0.html?utm_medium=social&utm_source=email&utm_campaign=user-share
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From:  Harriet Buckwalter - FMWW 
To:  Tony Linegar; Andrew Smith; larry@reedgilliland.com; pcook@ch-sc.org; cameron@mauritsonfarms.com; 

johnlowryCA@gmail.com; sonomafogg@aol.com; Amy Lyle; Susan Gorin; district4 
Cc:  Raymond Krauss; RICHARD BAKER 
Subject:  Fwd: STAFF REPORT FOR THE HEMP ORDINANCE 
Date:  Friday, November 8, 2019 12:16:30 PM 
Attachments:  image001.png 

EXTERNAL 
Hello Tony and Andrew, 

The email below was forwarded to me and I thought it would be good to clarify with you 
that although Laura Waldbaum has environmental concerns and is a resident of our 
watershed, she is not a member of FMWW and does not represent the viewpoints of our 
membership. She has also not been in contact with any of us about what has been 
happening in the informal hemp advisory group, nor have we provided her with any 
input from our membership regarding the hemp ordinance. 

FMWW does plan to submit a comment letter and supporting documents, although we have 
not seen a draft of anything, nor have we been a part of any discussions. We would 
welcome an opportunity to meet with you and discuss our concerns in person. 

Best regards, 

Harriet 

Harriet Buckwalter 

Co-Chair, Friends of the Mark West Watershed
Upper Mark West Watershed Fire Safe Council
6985 Saint Helena Road 
Santa Rosa, CA 95404
hbuck@sonic.net
(707) 538-5307
markwestwatershed.org 

From: Nancy and Brantly Richardson <nrchrdsn@sonic.net> 
Date: November 8, 2019 at 10:59:59 AM PST 
To: tony.linegar@sonoma-county.org, SonomaAg@sonoma-county.org 
Cc: larry@reedgilliland.com, pcook@ch-sc.org, cameron@mauritsonfarms.com, 
johnlowryCA@gmail.com, sonomafogg@aol.com, Amy Lyle <Amy.Lyle@sonoma-
county.org> 
Subject:  STAFF REPORT FOR THE HEMP ORDINANCE 
Reply-To: <nrchrdsn@sonic.net> 

Hello, again, Mr. Linegar, 

mailto:hbuck@sonic.net
mailto:Tony.Linegar@sonoma-county.org
mailto:Andrew.Smith@sonoma-county.org
mailto:larry@reedgilliland.com
mailto:pcook@ch-sc.org
mailto:cameron@mauritsonfarms.com
mailto:johnlowryCA@gmail.com
mailto:sonomafogg@aol.com
mailto:Amy.Lyle@sonoma-county.org
mailto:Susan.Gorin@sonoma-county.org
mailto:district4@sonoma-county.org
mailto:rkrauss@sonic.net
mailto:rmb-crb@comcast.net
mailto:hbuck@sonic.net
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The Neighborhood Groups share your goal of supporting our local farmers and giving them 
the opportunity to diversify by growing hemp. We certainly all want to avoid controversy 
and public blowback if a flawed hemp ordinance is quickly passed without purposeful 
deliberations. 

With all due respect it is not the public's duty to do any GIS or spatial analysis to 
determine what parcels are eligible for cultivation. Clearly a professional planner at Permit 
Sonoma should do such a study and it should be included in the staff report they make to 
the Planning Commissioners. I would think the Commissioners would like to know how 
many parcels would be eligible in every zoning category under the various options. Will 
this information be included at the meeting? 

Yes, Laura Waldbaum, an environmentalist, sat on the informal hemp advisory group and 
we understand that she promoted our point of view, but she was always very circumspect 
and never revealed the discussions and/or the final options. We are very worried about 
overdraft of water and enhanced fire dangers if agricultural development occurs in 
inappropriate areas. To this date, these options and your recommendations have not been 
made public and we are in the dark. Perhaps, when we see your options and 
recommendations, we will be very satisfied and support them. 

Thank you including our options in your document. 

Brantly Richardson 

From: Tony Linegar <Tony.Linegar@sonoma-county.org> 
Sent: Friday, November 8, 2019 9:29 AM 
To: 'nrchrdsn@sonic.net' <nrchrdsn@sonic.net> 
Subject: RE: HEMP OPTIONS SUBMITTED FROM THE PUBLIC 

Mr. & Mrs. Richardson, 

Thank you for submitting your recommendation for the hemp ordinance.  I have been the 
sole author with the assistance of my staff.  In addition, I convened an informal hemp 
advisory group to help develop the proposal.  Laura Waldbaum was a member of that 
group and repeatedly assured me that she was in communication with the neighborhood 
groups through our process.  Your recommendation on its face appears to be a long 
worded prohibition.  Have you done any GIS or spatial analysis to determine if there are 
actually any eligible parcels left after applying these restrictions?  I can assure you that a 
complete prohibition will be one of the options for the Planning Commission's 
consideration.  As the Agricultural Commissioner, it is my job to promote agriculture, 
therefore I am not able to support a prohibition of this legal agricultural crop, thereby 
depriving our farmers of this opportunity to diversify agriculture in Sonoma County.  Your 
recommendation however is duly noted. 

mailto:nrchrdsn@sonic.net
mailto:nrchrdsn@sonic.net
mailto:Tony.Linegar@sonoma-county.org


 

     

     

     

     

 

     

 

 

 

Tony Linegar 

Agricultural Commissioner/Sealer 

County of Sonoma 

Phone (707) 565-2371 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 



 

 

 

 

 

 

 
 

 
 

 
 

 

 

From:  Nancy and Brantly Richardson 
To:  Tony Linegar; SONOMAAG 
Cc:  larry@reedgilliland.com; pcook@ch-sc.org; cameron@mauritsonfarms.com; johnlowryCA@gmail.com; 

sonomafogg@aol.com; Amy Lyle 
Subject:  STAFF REPORT FOR THE HEMP ORDINANCE 
Date:  Friday, November 8, 2019 10:59:58 AM 
Attachments:  image001.png 

EXTERNAL 

Hello, again, Mr. Linegar, 

The Neighborhood Groups share your goal of supporting our local farmers and giving them the 
opportunity to diversify by growing hemp. We certainly all want to avoid controversy and public 
blowback if a flawed hemp ordinance is quickly passed without purposeful deliberations. 

With all due respect it is not the public’s duty to do any GIS or spatial analysis to determine what 
parcels are eligible for cultivation. Clearly a professional planner at Permit Sonoma should do such a 
study and it should be included in the staff report they make to the Planning Commissioners. I would 
think the Commissioners would like to know how many parcels would be eligible in every zoning 
category under the various options. Will this information be included at the meeting? 

Yes, Laura Waldbaum, an environmentalist, sat on the informal hemp advisory group and we 
understand that she promoted our point of view, but she was always very circumspect and never 
revealed the discussions and/or the final options. We are very worried about overdraft of water and 
enhanced fire dangers if agricultural development occurs in inappropriate areas. To this date, these 
options and your recommendations have not been made public and we are in the dark. Perhaps, 
when we see your options and recommendations, we will be very satisfied and support them. 

Thank you including our options in your document. 
Brantly Richardson 

From: Tony Linegar <Tony.Linegar@sonoma-county.org> 
Sent: Friday, November 8, 2019 9:29 AM 
To: 'nrchrdsn@sonic.net' <nrchrdsn@sonic.net> 
Subject: RE: HEMP OPTIONS SUBMITTED FROM THE PUBLIC 

Mr. & Mrs. Richardson, 

Thank you for submitting your recommendation for the hemp ordinance.  I have been the sole 
author with the assistance of my staff.  In addition, I convened an informal hemp advisory group to 
help develop the proposal.  Laura Waldbaum was a member of that group and repeatedly assured 
me that she was in communication with the neighborhood groups through our process.  Your 
recommendation on its face appears to be a long worded prohibition.  Have you done any GIS or 
spatial analysis to determine if there are actually any eligible parcels left after applying these 
restrictions?  I can assure you that a complete prohibition will be one of the options for the Planning 
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Commission’s consideration.  As the Agricultural Commissioner, it is my job to promote agriculture, 
therefore I am not able to support a prohibition of this legal agricultural crop, thereby depriving our 
farmers of this opportunity to diversify agriculture in Sonoma County.  Your recommendation 
however is duly noted. 

Tony Linegar 
Agricultural Commissioner/Sealer 
County of Sonoma 
Phone (707) 565-2371 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
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do not click any web links, attachments, and never give out your user ID or password. 



  
  

 

  
  

  

  

 

 

 
 

 

   
   

 

   
   

 

   

   
 

 
 

 

 

 
 

 

From:  Rachel Zierdt 
To:  Tony Linegar 
Subject:  Hemp cultivation 
Date:  Thursday, November 7, 2019 8:06:45 PM 

EXTERNAL 

Now that the new hemp suggested guidelines have been published by the county, I hope that 
you will consider the impacts that its cultivation will have on the neighborhoods. Below are 
my suggestions. 

I support hemp cultivation in the agricultural zones, LIA, LEA, DA, providing the parcel is 
10 acres in size and IF there are 1,000-foot setbacks to the property line of sensitive spots 
(parks, schools – including pre-schools- and neighboring residences). 

I do not support cultivation in residential zones (RR and AR) which are both designated 
as primarily residential in the General Plan or in RRD which is to be preserved for its 
resources. 

I do not support hemp cultivation in the five impaired watersheds regardless of the zoning. 

I do not support hemp cultivation in any areas of high fire severity zones regardless of 
zoning particularly if it means the stringing new lines or adding more electricity by 
whatever means…new transformers, heavier wires, more wires to meet increased electricity 
demand for processing, water production, housing etc. 

Best, 

Rachel Zierdt 
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From: Nancy and Brantly Richardson 
To: Tony Linegar 
Subject: HEMP OPTIONS SUBMITTED FROM THE PUBLIC 
Date: Thursday, November 7, 2019 5:04:41 PM 

EXTERNAL 

Mr. Linegar, this email is for you rather than Ms. Lyle since you are the author of the Hemp 
Ordinance and the lead agency is the Dept of Agriculture, Weights and Measures. Is there anyone 
else to whom we should submit our input or are you the sole author? 
B.R. 

From: Amy Lyle <Amy.Lyle@sonoma-county.org> 
Sent: Thursday, November 7, 2019 2:29 PM 
To: 'nrchrdsn@sonic.net' <nrchrdsn@sonic.net> 
Cc: Tony Linegar <Tony.Linegar@sonoma-county.org> 
Subject: RE: HEMP OPTIONS SUBMITTED FROM THE PUBLIC 

Thanks Brantly, the lead agency and author of this ordinance is the Dept of Agriculture, Weights & 
Measures.  Please make sure your group are sending comments to Tony Linegar (cc’d above).  I’ll 
forward along what I receive. 
Thanks, 
Amy 

Amy Lyle 
Supervising Planner 
Comprehensive Planning 
www.PermitSonoma.org 
County of Sonoma 
2550 Ventura Avenue, Santa Rosa, CA 95403 
Direct:  707-565-7389 | Office:  707-565-1900 

From: Nancy and Brantly Richardson [mailto:nrchrdsn@sonic.net] 
Sent: Thursday, November 07, 2019 10:09 AM 
To: Amy Lyle <Amy.Lyle@sonoma-county.org> 
Cc: larry@reedgilliland.com; pcook@ch-sc.org; johnlowryCA@gmail.com; 
cameron@mauritsonfarms.com; sonomafogg@aol.com; Tony Linegar <Tony.Linegar@sonoma-
county.org> 
Subject: HEMP OPTIONS SUBMITTED FROM THE PUBLIC 

EXTERNAL 

Good morning, Ms. Lyle, 

Since the public was not invited to sit at the table when Mr. Linegar, the Ag Commissioner, 

mailto:nrchrdsn@sonic.net
mailto:Tony.Linegar@sonoma-county.org
http://www.permitsonoma.org/
mailto:nrchrdsn@sonic.net
mailto:Amy.Lyle@sonoma-county.org
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mailto:sonomafogg@aol.com
mailto:Tony.Linegar@sonoma-county.org
mailto:Tony.Linegar@sonoma-county.org
mailto:Tony.Linegar@sonoma-county.org
mailto:nrchrdsn@sonic.net
mailto:nrchrdsn@sonic.net
mailto:Amy.Lyle@sonoma-county.org


 

 

 
 

 

 
 

 

 
 

 

asked for input regarding the options for the cultivation of hemp in Sonoma County, we 
submit the following options. The public has not yet had a peek at the options and the 
turnaround time on this issue is very short and at a busy time of year with the Thanksgiving 
holidays and heavy vacation plans of many. We hope these options are already in the Ag 
Commissioner’s document but if they are not, we respectfully submit they be included for the 
Planning Commissioners’ deliberations. 

1. We support hemp cultivation in the agricultural zones, LIA, LEA, DA, providing the parcel is 
10 acres in size and IF there are 1,000-foot setbacks to the property line of sensitive spots 
(parks, schools – including pre-schools- and neighboring residences). 
2. We do not support cultivation in residential zones (RR and AR) which are both designated 
as primarily residential in the General Plan or in RRD which is to be preserved for its 
resources. 
3. We do not support hemp cultivation in the five impaired watersheds regardless of the 
zoning. 
4. We do not support hemp cultivation in any areas of high fire severity zones regardless of 
zoning particularly if it means the stringing new lines or adding more electricity by whatever 
means…new transformers, heavier wires, more wires to meet increased electricity demand for 
processing, water production, housing etc. 

Brantly Richardson (for various groups and individuals available on request) 
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From:  Amy Lyle 
To:  Tony Linegar; Andrew Smith; Sita Kuteira 
Subject:  FW: Hemp cultivation 
Date:  Thursday, November 7, 2019 2:25:36 PM 

FYI 

Amy Lyle 
Supervising Planner 
Comprehensive Planning 
www.PermitSonoma.org 
County of Sonoma 
2550 Ventura Avenue, Santa Rosa, CA 95403 
Direct: 707-565-7389 | Office: 707-565-1900 

From: Rachel Zierdt [mailto:rzierdt@gmail.com] 
Sent: Thursday, November 07, 2019 1:10 PM 
To: Amy Lyle <Amy.Lyle@sonoma-county.org> 
Subject: Hemp cultivation 

EXTERNAL 

support hemp cultivation in the agricultural zones, LIA, LEA, DA, providing the parcel is 
10 acres in size and IF there are 1,000-foot setbacks to the property line of sensitive spots 
(parks, schools – including pre-schools- and neighboring residences). 
2.do not support cultivation in residential zones (RR and AR) which are both designated 
as primarily residential in the General Plan or in RRD which is to be preserved for its 
resources. 
3. do not support hemp cultivation in the five impaired watersheds regardless of the 
zoning. 
4. do not support hemp cultivation in any areas of high fire severity zones regardless of 
zoning particularly if it means the stringing new lines or adding more electricity by 
whatever means…new transformers, heavier wires, more wires to meet increased electricity 
demand for processing, water production, housing etc. 

Rachel Zierdt 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
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From:  Amy Lyle 
To:  Tony Linegar; Andrew Smith; Sita Kuteira; Scott Orr 
Subject:  FW: HEMP OPTIONS SUBMITTED FROM THE PUBLIC 
Date:  Thursday, November 7, 2019 10:12:01 AM 

FYI 

Amy Lyle 
Supervising Planner 
Comprehensive Planning 
www.PermitSonoma.org 
County of Sonoma 
2550 Ventura Avenue, Santa Rosa, CA 95403 
Direct: 707-565-7389 | Office: 707-565-1900 

From: Nancy and Brantly Richardson [mailto:nrchrdsn@sonic.net] 
Sent: Thursday, November 07, 2019 10:09 AM 
To: Amy Lyle <Amy.Lyle@sonoma-county.org> 
Cc: larry@reedgilliland.com; pcook@ch-sc.org; johnlowryCA@gmail.com; 
cameron@mauritsonfarms.com; sonomafogg@aol.com; Tony Linegar <Tony.Linegar@sonoma-
county.org> 
Subject: HEMP OPTIONS SUBMITTED FROM THE PUBLIC 

EXTERNAL 

Good morning, Ms. Lyle, 

Since the public was not invited to sit at the table when Mr. Linegar, the Ag Commissioner, 
asked for input regarding the options for the cultivation of hemp in Sonoma County, we 
submit the following options. The public has not yet had a peek at the options and the 
turnaround time on this issue is very short and at a busy time of year with the Thanksgiving 
holidays and heavy vacation plans of many. We hope these options are already in the Ag 
Commissioner’s document but if they are not, we respectfully submit they be included for the 
Planning Commissioners’ deliberations. 

1. We support hemp cultivation in the agricultural zones, LIA, LEA, DA, providing the parcel is 
10 acres in size and IF there are 1,000-foot setbacks to the property line of sensitive spots 
(parks, schools – including pre-schools- and neighboring residences). 
2. We do not support cultivation in residential zones (RR and AR) which are both designated 
as primarily residential in the General Plan or in RRD which is to be preserved for its 
resources. 
3. We do not support hemp cultivation in the five impaired watersheds regardless of the 

mailto:Amy.Lyle@sonoma-county.org
mailto:Tony.Linegar@sonoma-county.org
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zoning. 
4.  We  do not support   hemp cultivation in any areas of high fire severity zones regardless of            
zoning particularly if it means the stringing new lines or adding more electricity by whatever               
means…new transformers, heavier wires, more wires to meet increased electricity demand for            
processing, water production, housing etc.     
 
 
Brantly Richardson (for various groups and individuals available on request)          
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From:  Deborah Eppstein 
To:  Tony Linegar; Andrew Smith 
Subject:  Challenges on hemp 
Date:  Monday, November 4, 2019 8:00:15 AM 

EXTERNAL 

Dear Tony and Andrew, 
Good morning! Can you please send me your draft proposals on hemp regulations for the PC 
meeting on Nov 7? This article points out some of the challenges- I cannot see how one can 
effectively prevent hemp fields from sheltering cannabis- the growers could have a grid that 
would be impossible to monitor without testing every plant. 

I look forward to your proposals. 

Thanks, 
Deborah Eppstein 

https://www.bakersfield.com/news/kcso-hemp-fields-in-arvin-determined-to-be-billion-worth/article_1a2cb128-fc43-
11e9-b235-f71d5415b7e0.html?utm_medium=social&utm_source=email&utm_campaign=user-share 

Deborah Eppstein 
Sent from my iPhone 
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From:  Deborah Eppstein 
To:  Tony Linegar; Andrew Smith 
Subject:  Hemp prices continue to fall 
Date:  Thursday, October 31, 2019 6:43:01 PM 
Attachments:  page2image3492303856.png 

EXTERNAL 

Dear Tony and Andrew, 

Hope you are safely back in your homes and with power! 

Here is another relevant article on the falling price of hemp, down ~50% since April. 

When will you be issuing your proposals for hemp guidelines for the Planning Commission 
meeting scheduled for Nov 7? On that note, I was staying with friends in Penngrove during the 
evacuation, and there were areas with an ambient smell of cannabis in the air. I can only imagine 
the level of ambient odor if outdoor hemp cultivation becomes widespread. 

Thanks, 

Deborah Eppstein 
801-556-5004 

https://www.hempbenchmarks.com/wp-content/uploads/2019/10/hemp-henchmarks-spot-price-
index-report-october-2019.pdf 

U.S. Price Commentary 

Feedback from our price contributor network paints a picture of many market participants 
scrambling in the wake of the harvest, which was in some cases carried out hurriedly or under 
duress due to inclement weather conditions. Numerous farmers with whom Hemp Benchmarks 
have spoken have not found buyers for their biomass. Such market conditions are reflected in 
the significant downturns in prices for CBD Hemp Biomass observed this month; assessed 
prices for every volume bracket declined month-over-month by between 23% and 33%. 

At the processing level, an operator in Colorado stated that they have more biomass on hand 
than they can process currently and are seeing offers for such material as low as $0.90 / 
%CBD / pound. Another Colorado processor reported that they are fielding many calls from 
farmers trying to move their produce, but they are not purchasing biomass at this time. The 
second processor said that material that 

is at least 10% CBD appears scarce; he expects to see the average CBD potency for biomass 
harvested this year decline overall compared to last year. He also stated that he is seeing a lot 
of seedy biomass. 

As we expand upon in more detail below, bad genetics, poor weather conditions, and lack of 
drying infrastructure in many major hemp-producing states have not only impacted yield, but in 
some cases the quality of successfully harvested biomass has been compromised in various 
ways. 

mailto:deppstein@gmail.com
mailto:Tony.Linegar@sonoma-county.org
mailto:Andrew.Smith@sonoma-county.org
https://www.hempbenchmarks.com/wp-content/uploads/2019/10/hemp-henchmarks-spot-price-index-report-october-2019.pdf
https://www.hempbenchmarks.com/wp-content/uploads/2019/10/hemp-henchmarks-spot-price-index-report-october-2019.pdf
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U.S. CBD Biomass Wholesale Pricing Trends ($ / %CBD / pound) 
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From:  Bridget Beytagh 
To:  Tony Linegar 
Subject:  Hemp setbacks 
Date:  Thursday, October 24, 2019 4:41:30 PM 

EXTERNAL 

Dear Mr Linegar, I am writing to ask that the County use setbacks as a way of ensuring neighborhood compatibility 
in the cultivation of hemp. Although hemp is terrific plant it comes

 with a well known downside - a strong odor while flowering. I understand that the County needs to 
use zoning as a means of deciding where cultivation may take place

 but there are many parts  of the county where the zoning does not solve the problem of neighbors 
being adversely affected by the strong odor. We have seen the problems

 caused by the Cannabis ordinance not having addressed this issue - belatedly acknowledged by the 
BOS, and being rethought. Having  100s of acres under cultivation

 is very different than smaller cannabis grows - way more odor.  Right to farm laws are being 
questioned in many states ( even Iowa! ) and Merced and San Joaquin counties

 have enacted setbacks. My guess is that they are more rural and have fewer schools, parks, trails 
and residences than Sonoma County.

 Now that we know that odor can be measured I would hope that the County use all the available 
science and look to what other places have done successfully  ( Colorado, Canada )

 to ensure that  there are no negative affects on people in schools, parks and homes. It’s unfortunate 
that it  blooms from Aug- Sept. - a time when we have open windows, ride bikes, walk etc.

 I understand that the recommended distance is 1000 meters, whereas for Cannabis the County only 
asks for 1000 ft from schools and parks, and a tiny 300 ft from residential property lines.

 The County has said that the latter was based on the rule used for winery events and noise - I think 
it’s safe to say that no science was used and no odor was measured.  My fence (DA) is

 about 6ft from a neighbor with a 3 and 5 year old, about 40 ft from a 90 year old and about 15 ft 
from another house- surely I shouldn’t be allowed to plant hemp that close to anyone.

 There is also the problem of having setbacks for cannabis but not for hemp -the exact same 
plant. Unless they are treated the same in terms of odor I imagine there will be lawsuits-

either from the Cannabis Industry ( clearly against any setbacks ) or the public having negative 
affects from too close a proximity. The County should definitely err on the side of caution.

 Another problem- does the County have the manpower to ensure that  all the hemp being grown is 
that - not cannabis?  As it’s visually impossible to tell and a lot of money is involved in permits

 and profits it would be very tempting to bypass the whole process and  just say it’s hemp. Setbacks 
would give a little protection from the bad players.

 I’m sorry this is so long but it’s important that the County gets it right from the start. FYI I’m 
pro hemp and cannabis ( use everyday ) but bad land use decisions affect us all- and cost the County money.

 Thank you

 Bridget Beytagh
 Graton 

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM. 
Warning: If you don’t know this email sender or the email is unexpected, 
do not click any web links, attachments, and never give out your user ID or password. 

mailto:beytagh@sonic.net
mailto:Tony.Linegar@sonoma-county.org


 

 

 

 
 

 

From:  Deborah Eppstein 
To:  Tony Linegar; Andrew Smith 
Subject:  Good article on hemp 
Date:  Thursday, October 24, 2019 9:20:48 AM 

EXTERNAL 

https://apple.news/AS4pD32q1TGWj4E7n5OkSpw 
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From:  Craig Harrison 
To:  Andrew Smith 
Subject:  Massive oversupply means a violent crash is on the way for CBD 
Date:  Thursday, October 17, 2019 7:57:07 AM 

EXTERNAL 

https://hemptoday.net/cbd-
oversupply-usa/ 

Massive oversupply 
means a violent crash is 
on the way for CBD 

September 25, 2019 

A massive oversupply in the CBD markets can only lead to 
a violent crash by the end of the year, observers in both the 
USA and Europe say. With estimates that the U.S. is 
currently growing eight times more CBD hemp than can 
reasonably be consumed in the domestic market, there are 
clearly rough waters ahead. 

“With many businesses and farms still just expanding into 
the industry, the boom in growth is leading to a massive 
price crash in all forms of the product,” said Chase Nobles, 
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Co-CEO at Kush.com, an online cannabis marketplace. 
“Derivative prices continue to drop while many farms are 
still holding strong on price, which will likely make the crash 
swift when it happens.” 

Conservatively calculating that the U.S. will produce 180 
million lbs. of biomass that would yield 4.7M kg of isolate 
this year, Kush estimated that supply would be eight times 
current market demand. 

Kush reported an average price per percentage point of 
$3.94 on 10% raw CBD material in July, and Nobles said it 
expects a further decline to below $2.30 for early harvests, 
with potential to get much worse starting in October. 

Discounts on volume deals 
Biomass prices continued a downward slide in August, with 
discounts on larger volume deals declining by at least 9.1% 
from July’s price assessments, according to 
HempBenchmarks.com, which tracks hemp commodities. 
Observing in its August report “significantly larger discounts 
this month for bigger volume sizes,” HempBenchmarks said 
lower biomass prices ahead of the 2019 harvest are due to 
producers looking to get rid of old plant material, much of 
which is of lower quality, with CBD potency having 
degraded over the course of the past year. 

Europe hit hard 
European stakeholders, meanwhile, say the U.S. 
oversupply situation has hit them hard; the USA had been a 
major destination for European CBD producers. At mid-
August prices reported in Europe were half what they were 

http://kush.com/
http://hempbenchmarks.com/


 

 
 

 

 
 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 

 
 

 

a year ago. 

“We’re having to adjust prices monthly because there is so 
much isolate out there,” one major European player said. 
“We have no idea where the pricing will bottom out.” 

Boom-bust cycle 
Kush.com’s Noble said he’s seen the crash phenomenon 
play out on a smaller scale when marijuana was legalized 
in the U.S. states of Oregon and Washington. Sudden 
legalization leads to an immediate increase of demand but 
supply is limited so prices skyrocket, Noble noted. 

Farms then raise capital and increase production based on 
inflated prices. Due to the seasonality of farming, however, 
no one farm knows how much the other farms are 
producing, and everyone increases production at the same 
time, Noble said. When the harvest occurs, the prices 
crash. Unable to return a profit, local farms are often forced 
out of business, he added. 
“Farms that go out of business are typically bought by a 
naive purchaser, who repeats the same mistakes of 
overproduction without building downstream demand or 
growing under contract,” Noble noted. 
Sent from my iPad 
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