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Figure 10- A Steep Section of Access Road Identified Near the Historic Greenhouse. 

 
 

Figure 11- Portions of the Access Road were Steep and Exhibited Rutting. A Wattle was in Place 
to Disrupt and Prevent the Concentration of Sheet Flow.  
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2.1.5 Drainage Culverts (Watercourse Crossings) 
 
Several drainage culverts were identified on the property. Please refer to Section 2.3 for additional 
information regarding these features.  
 

2.2 Cleanup, Restoration, and Mitigation  
 

Mitigation of impacts to water quality due to runoff should be explained thoroughly in an SESCP. 
Mitigation of impact to water quality due to runoff also can be referred to in the Water Resource Protection 
Plan. Revegetation projects are also proposed in the final LSAA.  
 
In accordance with the General Order, a revegetation plan should be developed if riparian areas are exposed 
or disturbed, or if any oak trees are damaged or removed. Plans should also be developed for temporary 
work areas. These plans should include annual monitoring activities spanning, at minimum, five years. The 
goal of the plan should be achievement of 85% successful growth. It should also include the location of the 
project, the extent of exposed soils, photos before and after replanting efforts, a diagram of the premises, the 
types of the plants selected, the methods of planting selected, and records of monitoring efforts. A copy of 
the plan should be kept on-site and readily available to Water Board staff. Extreme care and effort should be 
exercised in order to prevent the spread of non-native invasive species into any disturbed areas. 

 

2.3 Stream Crossing Installation and Maintenance 
 
Multiple stream crossings and ditch relief culverts were identified on the property (Figure 12 and Figure 
13). These crossings are described in Table 2. Please note that in accordance with the General Order, in 
woody areas where the potential for clogging is high, minimum culvert diameters should be 18 inches. 
Culverts should be inspected after storm events that generate 0.5 inches in a day or 1 inch in 7 days. Culverts 
should also be inspected prior to the beginning of fall and winter. Woody debris should be removed as 
needed, sediment should be removed if the material impacts the effectiveness of the feature, and records 
should be kept of maintenance activities performed. Please note that the design of watercourse crossings 
should be completed by a Qualified Professional as defined in the General Order.  
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Figure 12- One of the Stream Crossings (SC-4) Identified on the Property. 

 

 
 

Figure 13- A Ditch Relief Culvert Identified on the Property. 
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Table 2- A Description of the Stream Crossings on the Property. 

Label Coordinate Description 

SC-1 40.258872, -123.408412 

This crossing is a ford on a Class III stream. The crossing was 
determined to be sufficient to convey the design storm event. The 
road approaches were proposed for seeding and mulching in the 
LSAA.  

SC-2 40.25835, -123.407228 

This crossing consists of two culverts situated side by side in a Class 
III stream. This crossing was determined to be insufficient to convey 
the design storm event. The culverts were proposed for replacement 
with an armored ford crossing in the LSAA.  

SC-3 40.2572, -123.407693 

This crossing is a ford on a Class III stream. The feature was 
determined to be adequately sized to convey the 100-year storm 
event. The feature was proposed for monitoring to limit impacts on 
water quality. 

SC-4 40.258450, -123.409270 

This stream crossing consists of a 24-inch-diameter culvert that 
conveys a Class III stream beneath West Hettenshaw Road. This road 
is maintained by USFS and USFS should be consulted before any 
work is performed. Additionally, what appears to be a ditch relief 
culvert was identified at this crossing. This culvert is 6 inches in 
diameter with an unknown alignment. Only the outlet of this feature 
was identifiable.  

SC-5 40.257074, -123.411116 
This is an unimproved crossing of a Class III stream on the access 
road leading to the spring. CDFW should be notified of this feature 
before an upgrade is performed.  

SC-6 40.256328, -123.409212 
This crossing is a 12-inch-diameter metal culvert that conveys a Class 
III stream channel beneath a section of road maintained by USFS and 
USFS should be consulted before any work is performed. 

SC-7 40.256055, -123.408876 

This crossing is a metal culvert that conveys a Class III stream 
beneath a section of road maintained by USFS and USFS should be 
consulted before any work is performed. The diameter of the inlet is 
12 inches and the diameter of the outlet is 9 inches.  
 

 

2.4 Soil Disposal and Spoils Management 
 
Adequately contained soil piles were identified on the property in April of 2019 (Figure 14). Please note 
that soil, construction materials, and waste should not be stored within the riparian setbacks unless the 
materials are planned for immediate use. If spoils are generated due to land development in the future, then  
woody debris should be separated from soil and be either removed from the site or burned after obtaining a 
burn permit. Burn permits can be purchased online from the North Coast Unified Air Quality Management 
District. Their website is: https://www.ncuagmd.org/index.php?page=burn.permits. Prior to burning, please 
call 1-800-BURN-DAY to make sure it is an approved burn day. Soils can be contoured back into the land 
and seeded for long-term stabilization.  

https://www.ncuagmd.org/index.php?page=burn.permits
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Figure 14- Contained Soils Identified on the Property. 

 

2.5 Riparian and Wetland Protection and Management 
 
Several instances of surface water were identified on the property. There is a pond on-site that has a capacity 
of approximately 300,000 gallons (Figure 15). This feature is not used as a water source; however, the 
water is available for fire suppression. The Van Duzen River flows from south to north to the east of the 
established cultivation area (Figure 16). In addition to the Van Duzen River, a unnamed tributary flows 
roughly southwest to northeast to the west of the historic cultivation area (Figure 17). This tributary has 
been called a Class II and a Class III stream by various agencies and consulting companies. The draft final 
LSAA written by CDFW describes it as a Class III watercourse. Please note that the proposed expanded 
cultivation area should be located in accordance with the riparian setbacks in the General Order. Per the 
draft LSAA, there is proposed work in a riparian area. This work, and subsequent revegetation efforts, 
should occur in strict accordance with a final LSAA.  
 
All non-permanent man-made items need to be removed from the riparian areas prior to the onset of the wet 
season (~mid-October). Examples of items include, but are not limited to, lawn chairs, barbeque grills, and 
inner tubes/rafts. Water rises quickly in these areas and will carry any neglected items with it, subsequently 
depositing them downstream where they become trash.  
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Figure 15- The Pond and Associated Embankment Identified on the Property. 

 

 
 

Figure 16- The Van Duzen River Flows Through this Property. 
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Figure 17- A Second Instance of Surface Water Identified on the Property. 

 

2.6 Water Storage and Use  
 
Several water storage areas are located on the property. Tanks were identified near the cultivation area 
(Figure 18 and Figure 19). These tanks are in a flat, stable area and, in the event of complete failure of the 
tanks, the probability of discharge to waters of the state is low. Water storage tanks were also identified 
adjacent to the access road leading to the spring (Figure 20). Please note that water storage tanks should be 
placed in a manner such that riparian setbacks are respected. Given rupture of these tanks, the slopes in these 
areas, and the proximity to a stream, the probability of discharge to waters of the state is high. Given the 
water-intensive nature of cannabis cultivation, implementation of rainwater catchment systems on structures 
should be considered. Rainwater catchment systems are a “Universal LID feature” (City of Santa Rosa 
Water, 2020). Appendix A- General Low Impact Development Details provides a useful fact sheet 
regarding rainwater catchment systems. LIDs could also be implemented to prevent discharge to waters of 
state in the event of a tank rupture.  
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Figure 18- Water Storage Tanks Identified on the Property.  

 

 
 

Figure 19- An Additional Water Storage Tank Identified in the Flat Area Near the Cultivation 
Operation. 
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Figure 20- One of the Water Storage Tanks Identified Adjacent to the Access Road Leading to 
the Spring. 

 

2.6.1 Water Supply, Diversion, and Storage 
 

One well designated for domestic use and one well designated for agricultural use were identified on the 
property (Figure 21). The domestic well has an estimated depth of 200 feet and an estimated yield of 40 
gallons per minute (GPM). The agricultural well has an estimated depth of 100 feet and an estimated yield 
of 7.5 GPM. Combined, there is the capacity to store 12,000 gallons of water on the property (excluding the 
pond). The current cultivation operation is projected to use roughly 150,000 gallons of irrigation water on an 
annual basis. Water use values are obtained via the use of a water meter. Please note that wells should be 
installed, maintained, and destroyed in compliance with all local, state, and federal regulations, and 
California Department of Water Resources Bulletins 74-90. 
 
In addition to the wells, a spring developed by a previous land owner was identified on the property. CDFW 
was notified of this feature and a description for use of the spring as a domestic water source was included in 
the draft LSAA. An Initial Statement of Water Diversion and Use was submitted to the State Water 
Resources Control Board Division of Water Rights for a riparian right to use the spring as a domestic water 
source.    
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Figure 21- One of the Groundwater Wells Identified on the Property. 

 

 
 

Figure 22- The Spring Identified on the Property. 
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2.6.2 Water Conservation and Use  
 
Sprinklers are used to irrigate the crop and an irrigation system was observed in April of 2019 (Figure 23). 
The immature plants are hand watered. In accordance with the General Order, daily records of water applied 
to cannabis should be maintained on the site for a minimum of five years. These records should be readily 
accessible to agents of the Water Boards and CDFW. The entirety of the water delivery system should be 
inspected on a monthly basis at minimum.  
 

 
 

Figure 23- An Irrigation Manifold Identified on the Property. 

 

2.6.3 Irrigation Runoff 
 
Evidence of irrigation runoff was observed on the property. Algae was observed in standing water within 
the cultivation area (Figure 24). The straw bale barrier and straw wattles provide a filtration mechanism to 
prevent runoff. To reduce the probability of agricultural runoff, vegetation should be promoted and 
maintained. Alternatively, wood chips could be applied to absorb nutrients. When in use, the entirety of the 
irrigation system should be inspected for leaks, inefficiencies, worn parts, etc. on a weekly basis. Safety 
valves and other automated systems (e.g. pressure transducers) should be considered to shut off the water 
system in the event of a significant leak.   
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Figure 24- Standing Water on the Property with Evidence of Irrigation Runoff. 

 

2.7 Fertilizer, Pesticides, and Petroleum Products 
 

Safety Data Sheets (Material Safety Data Sheets) should be kept on-site and all farm managers and 
employees should familiarize themselves with the hazards associated with fertilizers, pesticides, and other 
regulated products. Secondary containment should be provided to mitigate the potential rupture of storage 
containers, and absorbent materials should be kept on-site for application in the event of a spill or leak. 
 
All fertilizers, pesticides, and other regulated products should be stored, applied, and disposed of in 
accordance with the manufacturer’s guidelines and labeling. Fertilizers and pesticides should be stored 
separately from petroleum and other hazardous materials. All fertilizers, pesticides, petroleum products, and 
other chemicals should be kept outside of the established riparian setbacks from the stream on-site.  
 
Weather forecasts should be monitored consistently. No agricultural products should be applied if there is a 
forecast of a 50%, or greater, chance of 0.25 inches of precipitation in 24 hours within a 48-hour period.   
 

2.7.1 Fertilizers and Soils 
 

All fertilizers are purchased as needed from Soilscape Solutions. Materials are stored appropriately in a shed 
on the premises.  Table 3 describes the fertilizers and soil amendments used during the 2019 season. Based 
on these input values, the farm manager reported that approximately 123 pounds of nitrogen and 110 
pounds of phosphorus were applied to the crop. 
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In accordance with the General Order, the nitrogen application rate should not exceed 319 pounds per acre 
on an annual basis. This equates to roughly 73 pounds of annual nitrogen application for a 10,000 ft² garden. 
If this rate is exceeded, then a tissue analysis should be performed to confirm nitrogen deficiency. The 
analysis should be performed in a laboratory that is certified by the State Water Board’s Environmental 
Laboratory Accreditation Program. When stored, potting soil and soil amendments should be kept in a 
manner that provides protection from precipitation and erosion and prevents groundwater and surface water 
contamination (e.g. stored on an impermeable surface and covered with an impermeable material, with 
wattles staked around the perimeter).  
 

Table 3- The Fertilizers Used During the 2019 Season. 

Product Amount Used NPK Ratio 
Soilscape 
Solutions Double 
Dep (custom 
amendment 
blend) 

1300 lbs UNK 

Vital Garden 
Products Vital 
Fish Hydrolysate 

20 gallons 2-4-0 

 

2.7.2 Pesticides and Herbicides  
 
Previously, sulfur, predatory mites, and beneficial insects were used to control pests. 
 
In accordance with General Order Requirements (State Water Resources Control Board, 2019), pest 
management on the farm should focus on science-based Integrated Pest Management (IPM) strategies. The 
four steps to this program are: setting action thresholds, monitoring and identifying pests, prevention 
methods, and control procedures. Pests and diseases of concern on the site should be identified immediately. 
Monitoring for pests and diseases should occur on a regular basis. Daily to weekly scouting of the 
cultivation area for pests and pathology should be performed. A 14x loupe should be used to regularly 
monitor for broad mites, spider mites, and russet mites. Physical control methods include exclusionary 
tactics, mulching, use of cover crops, and companion planting. Environmental control methods encompass 
nutrient management and irrigation evaluations including, but not limited to, monitoring soil moisture 
content, humidity, and temperature controls. Biological controls are comprised of the introduction of 
beneficial insects and beneficial microbes (United States Environmental Protection Agency, 2019). In the 
event of a serious pest outbreak, please refer to the Department of Pesticide Regulation’s list of pesticides 
approved for use on cannabis as well as information about pesticides not allowed to be used on cannabis 
(http://www.cdpr.ca.gov/docs/cannabis/index.htm). A copy of this list is included in Appendix C- Legal 
Pesticides. 
 
In order to mitigate for unintended harm to northern spotted owls (Strix occidentalis caurina) and fishers 
(Pekania pennanti), the farm should use preventative and non-chemical strategies to control rodents. The 
rodent prevention strategy should focus on reducing the rodent carrying capacity of the site by removing 
food access and items/features that could provide habitat to rodents. The farm manager should erect owl 
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boxes and use domestic predators such as cats or dogs bred to hunt rodents. In the event that an infestation is 
detected, traps and EradiBait, a non-anti-coagulant powder corn cob, should be used to extirpate the pests. 
 

2.7.3 Petroleum Products and Other Chemicals 

One large propane tank was identified on the property (Figure 25). It is serviced by Campora. Gasoline and 
other products were stored adequately in a shed on the property (Figure 26). In addition to gasoline, other 
hazardous materials on-site include diesel fuel, WD40, and motor oil. Containers are refilled at the 
Dinsmore Store and the Kettenpom Store and oil is recycled. 
 
Equipment and vehicles should only be refueled outside of the riparian setbacks and they should be 
inspected prior to use. Petroleum products and other chemicals should be stored in a manner such that 
chemical compatibility is achieved (e.g. separate areas for fuels and fertilizers), protection is provided from 
incidental ignition, and exposure to sun, wind, and rain is limited.  
 

 
 

Figure 25- A Propane Tank Identified on the Property. 

 

 
 

Figure 26- Fuel Storage Identified on the Property. 
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2.8 Cultivation-Related Waste  
 
A legacy designated compost area was identified in April of 2019 (Figure 27). This area is within 50 feet of 
a Class III, or potentially a Class IV stream, and if the stream is confirmed as a Class III feature, then the 
compost area should be moved to comply with requirements in the General Order.  
 

 
 

Figure 27- The Legacy Designated Compost Area. 

Organic cultivation-related waste such as plant stems and leaves should be removed from the cultivation 
area immediately after harvest and placed in the compost area. Removing plant stems will reduce the 
amount of habitat for russet mites, since females will live in these areas during the winter. All disposable 
pots, netting, tarps, and other man-made, non-organic cultivation waste needs to be gathered and either 
stored appropriately for reuse or bagged and transferred to the nearest solid waste facility. Every effort 
should be made to reuse growth medium (potting soil). In the event that it is not possible, spent soils should 
be either composted, spread over the landscape and reseeded with native plants, or taken to the nearest solid 
waste facility (if there is a pest infestation problem associated with the soil). 
 
All composting of cannabis waste must be managed in compliance with Title 14 of the California Code of 
Regulations at Division 7, Chapter 3.1 (commencing with Section 17850). 

 

2.9 Refuse and Domestic Waste  
 
Electronic waste is transported to the Ruth or Van Duzen Transfer Station. Recyclables are hauled to 
Fortuna or Garberville. Other non-recyclable waste is hauled to the Ruth or the Van Duzen Transfer Station. 
In order to reduce landfill contributions, materials should be reused, repurposed, upcycled, or recycled 
whenever possible. A septic system with two 60-foot long leach lines treats gray and blackwater generated 
on the property.  
 

2.10 Winterization 
 

In the past, cover crops were grown with little success. Other winterization methods employed include 
removing the skins from the greenhouses and covering the soil pots.  
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Please note that there are specific winterization requirements explicitly stated in the General Order. 
 
Irrigation systems need to be winterized at the end of the season, unless the operation is ongoing year-round. 
The first step is shutting off the main water supply and insulating all above ground pipes. Foam insulating 
tubes can be purchased at a hardware store. All timers will need to be disabled or put in rain mode. Next, 
you will need to drain the irrigation pipes and empty the valves. There are detailed instructions on how to 
complete these tasks in the Winterization Guide provided with this Plan. All above ground valves and 
backflow devices need to be insulated.  
 
Trinity River Consulting recommends planting a winter cover crop in the cannabis plant beds to maintain 
soil health during non-cultivation months. Nitrogen-fixing cover crops create symbiotic relationships with 
microorganisms that take free nitrogen from the air and convert it to ammonia. Cover crops are an effective 
tool for scavenging phosphorus as well as for breaking up soil compaction and/or heavy clay soils. A spring 
cover crop could also be planted once temperatures are warm enough and/or an in-season cover crop such 
as a live mulch could also be utilized.  An excellent source for cover crops is Strictly Medicinal Seeds. You 
can find them online at https://www.strictlymedicinalseeds.com/product-category/seeds/cover-crop-seeds/. 
 
Organic cultivation-related waste such as plant stems and leaves should be removed from the cultivation 
area immediately after harvest and composted or placed in sealed garbage bags and taken to the dump. 
Removing plant stems will reduce the amount of habitat for russet mites, since females overwinter in them. 
All pots, netting, tarps, and other manmade, non-organic cultivation waste needs to be gathered and either 
stored appropriately for reuse or bagged and transferred to the nearest solid waste facility. Every effort 
should be made to reuse growth medium (potting soil). In the event that it is not possible, spent soils should 
be either composted, spread over the landscape and reseeded with native plants, or taken to the nearest solid 
waste facility (if there is a pest infestation problem associated with the soil). 
 
The following is from the Cultivation Policy, Attachment A (p 47) Winterization:  
 
Cannabis cultivators shall implement all applicable Erosion Control and Soil Disposal and Spoils 
Management Requirements in addition to the Winterization Requirements below by the onset of the winter 
period.  
 
Cannabis cultivators shall block or otherwise close any temporary access roads to all motorized vehicles no 
later than the onset of the winter period each year.  
 
Cannabis cultivators shall not operate heavy equipment of any kind at the cannabis cultivation site during 
the winter period, unless authorized for emergency repairs contained in an enforcement order issued by the 
State Water Board, Regional Water Board, or other agency having jurisdiction. 
 
 Cannabis cultivators shall apply linear sediment controls (e.g., silt fences, wattles, etc.) along the toe of the 
slope, face of the slope, and at the grade breaks of exposed slopes to comply with sheet flow length at the 
frequency specified in Table 4.  
 
 
 
 

https://www.strictlymedicinalseeds.com/product-category/seeds/cover-crop-seeds/
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Table 4- The General Order Has Provisions that Limit the Length of Sheet Flow. 

Slope (Percent) Sheet Flow Length Not to Exceed (Feet) 
0-25 20 
25-50 15 
>50 10 

 
Cannabis cultivators shall maintain all culverts, drop inlets, trash racks and similar devices to ensure they are 
not blocked by debris or sediment. The outflow of culverts shall be inspected to ensure erosion is not 
undermining the culvert. Culverts shall be inspected prior to the onset of fall and winter precipitation and 
following precipitation events that produce at least 0.5 in/day or 1.0 inch/7 days of precipitation to determine 
if maintenance or cleaning is required.  
 
Cannabis cultivators shall stabilize all disturbed areas and construction entrances and exits to control erosion 
and sediment discharges from land disturbance.  
 
Cannabis cultivators shall cover and berm all loose stockpiled construction materials (e.g., soil, spoils, 
aggregate, etc.) that are not actively (scheduled for use within 48 hours) being used as needed to prevent 
erosion by storm water. The cannabis cultivator shall have adequate cover and berm materials available 
onsite if the weather forecast indicates a probability of precipitation.  
 
Cannabis cultivators shall apply erosion repair and control measures to the bare ground (e.g., cultivation 
area, access paths, etc.) to prevent discharge of sediment to waters of the state. 
 
As part of the winterization plan approval process, the Regional Water Board may require cannabis 
cultivators to implement additional site-specific erosion and sediment control requirements if the 
implementation of the Requirements in this section do not adequately protect water quality. 

3 Other Natural Resource Considerations  
 
The mean fire return interval for this property is variable. The wooded area in the western portion of the 
property is characterized by a return interval of 11 to 15 years. The areas around the unnamed Class II 
stream exhibits an interval of 36 to 40 years. The dominant interval in the areas around the Van Duzen River 
is 11 to 15 years. There are also patches of intervals of 6 to 10 years throughout the property (grasslands). 
Prescribed burning could improve the remaining habitat while providing a fire resilient landscape, thereby 
reducing the risk of catastrophic fire in the garden. Please contact the Watershed Center in Hayfork if you 
would like help with a burn plan. The Watershed Center can be reached at (530) 628-4206. Fire Safety is 
further detailed in Appendix D- Fire Safety. 
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4 Monitoring and Reporting  
 

A Monitoring and Reporting Program shall be implemented and monitoring reports should be annually 
submitted by March 1, following the year of monitoring. A letter should accompany each submission of 
annual reports noting any violations found during the reporting interval, and planned corrective actions or 
actions taken. Additionally, a penalty of perjury statement should accompany the reports. The annual report 
should also include: 
 

• Winterization Measures 
o Report methods, outstanding measures, and a schedule for completion 

• Tier Status Confirmation 
o Report any changes in tier status 

• Third Party Identification  
o Report any changes in third party status 

 
All records, reports, and applications should be kept on site for a minimum of three years following the 
report or application date. Pursuant to BPTCs 14, 35, and 98, additional records should be kept on-site and 
accessible to inspectors, as noted in Table 5.  
 

Table 5- Additional Monitoring and Keeping of Records as Required by the General Order. 

BPTC Category BPTC Subcategory & No 
Monitoring 

Requirement 
Land Development and 
Maintenance, Erosion 

Control, Drainage 
Features 

Erosion Control (14) Erosion control 
measures will be 

monitored during and 
after the following 

storm events: 
0.5”/day. 

1.0”/week. 
Cleanup Restoration 

and Mitigation 
(35) Develop a 

revegetation plan for 
temporary work areas 

and monitor for 5 
years. 

Water Storage and Use Water Conservation and 
Use (98) 

Maintenance of daily 
records of water use 

for 5 years. 
 

Ninety days before ending cannabis cultivation activities, a Site Closure Report is required with an 
accompanying Notice of Termination (General Order Attachment C). The report should include the date the 
operations ended and methods to prevent sediment discharge from the cultivation area. If construction 
activities are proposed as a component of closure, an implementation schedule should be provided, along 
with a final Monitoring and Reporting Program report, proof the operation ended, proof of stabilization of 
disturbed areas, proof of consolidation, and proof of waste disposal. 
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Please note that there are additional reporting requirements for Region 1’s Investigative Order No. R1-2019-
0023: North Coast Regional Supplement to Annual Monitoring and Reporting Requirements for Statewide 
Cannabis General Order WQ 2017-0023-DWQ. WQ 2017-0023-DWQ was updated in April of 2019, and 
this document is now referred to as WQ 2019-0001-DWQ. The Investigative Order went into effect on 
March 22, 2019. This Investigative Order requires several additional quantitative assessments of sites. These 
additional requirements are presented in Table 6. In addition to the data listed in Table 6, the Investigative 
Order requires detailed water application information. Reporting of monthly inputs to storage facilities and 
water used for cannabis irrigation is required on a monthly basis. Up to three sources can be reported for 
inputs to storage facilities and for water applied to the crop. Reporting the method used to calculate water 
input to storage facilities and water applied to the crop is also required. 
 

Table 6- A Presentation of the Additional Reporting Requirements in Accordance with 
Investigative Order R1-2019-0023. 

Requirement Units and Format 
Report total outdoor cultivation area(s) Square feet (ft²) 
Report plants per harvest for outdoor gardens Number (count) 

Outdoor planting medium  
Examples: soil bags, raised beds, directly in topsoil, 
other, multiple, or NA 

Report total mixed light cultivation area(s) Square feet (ft²) 
Report plants per harvest for mixed light gardens Number (count) 

Mixed light planting medium  
Examples: soil bags, raised beds, directly in topsoil, 
other, multiple, or NA 

Report total indoor cultivation area(s) Square feet (ft²) 
Report plants per harvest for indoor gardens Number (count) 

Indoor planting medium  
Examples: soil bags, raised beds, directly in topsoil, 
other, multiple, or NA 

Minimum distance to Class I watercourse 
Examples: 0-49 ft, 50-99 ft, 100-149 ft, 150-199 ft, 
200+ft 

Minimum distance to Class II watercourse 
Examples: 0-49 ft, 50-99 ft, 100-149 ft, 150-199 ft, 
200+ft 

Minimum distance to Class III watercourse 
Examples: 0-49 ft, 50-99 ft, 100-149 ft, 150-199 ft, 
200+ft 

Average slope of cultivation area Slope (%) 
Crossings of surface waters Number (count) 

Length of unpaved roads 
None, less than ¼ mile, ¼ - 1 mile, 1-2 miles, 2-5 
miles, greater than 5 miles 

Total water storage  Gallons 
Annual nitrogen application  Pounds 
Annual phosphorus application Pounds 
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There are specific additional qualitative monitoring requirements for Tier 1 and Tier 2 Moderate Risk 
operations. Table 7 presents these additional monitoring requirements. There are also additional quantitative 
monitoring requirements for Tier 1 and Tier 2 Moderate Risk operations. Table 8 presents these additional 
monitoring requirements. Please note that measurements should be made with calibrated instruments and at 
locations that are representative of the entirety of the site. Monitoring is not required once winterization is 
complete (e.g. complete recommendations in the Site Erosion and Sediment Control Plan). Monitoring is 
also not required on sites that are unoccupied during winter months if winterization techniques are complete; 
however, monitoring should resume when the parcel is in active use.  
 
All data should be neatly organized in a tabular format for submission to the State Water Board or Regional 
Water Board. The data should efficiently present compliance status.  

 

Table 7- Additional Qualitative Monitoring Requirements in Accordance with the General 
Order. 

Qualitative Observation Notes Frequency 

Runoff 
Note any instances of surface water runoff 
including the source, location, and duration 

Monthly 

Erosion Control  Note any instances or signs of erosion Monthly 

Sediment Capture 
Note the status of any sediment capture 
features 

Monthly 

Maintenance 
Note any maintenance activities performed 
on erosion prevention or sediment capture 
features 

Monthly 

Materials Storage, Spill 
Prevention 

Note delivery and storage of any materials 
that could degrade waters of the state 

Monthly 

Septic System 
Note the date, activity, and the company 
servicing feature 

Monthly 

 

Table 8- Additional Quantitative Monitoring Requirements in Accordance with the General 
Order. 

Quantitative 
Observation 

Timing Frequency 

Turbidity 
Once per month when precipitation is greater 
than 0.25 inches in a day, or whenever runoff 
is generated 

Each month until 
winterization 

procedures are 
finalized 

pH 
Once per month when forecasted 
precipitation is greater than 0.25 inches in a 
day 

Each month until 
winterization 

procedures are 
finalized 
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6 Appendix A- General Low Impact Development Details 
These fact sheets were pulled from the City of Santa Rosa, County of Sonoma Low Impact Development 
Technical Design Manual accessed via https://srcity.org/1255/Low-Impact-Development. 
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FA,CT SIHEIET- RA.INWATER. HAR.VESTING 
Univ,ersal BMP 

RAINWATER IHARVIESTING 
Aliso k ow as: Ra in Barrel, Cistern, and Rainwater CoHlection 

DESCRIPTION 

Rainwater harvesting iiS t he p racfi ce of coll ect ing and using rainwater from 1i mpervious surfaces 
such as roofs and pat ios. Ra i harrells,. or cisterns, are containers or ta nks that are t yp,icalllly 
designed to cap ure rainwat er ru noff for irri,gation. Rain barres are 1inexpensive, easy to ins all 
and mainta in, andl welll suited for small-scale res11denUall sites .. Cisterns are larger can be 
i st alled above or bel'ow ground depending upon des1ign requirements and site oond "tions. 

ADVANTAGES 

. , Can provide volume capture ·t collected water is u:sed for i rrigation or -aHowedl t C! 
infilt rate. 

• .Att enuates peak flmv and provi des hydromodlificaUon benefits . 

• can be used as part of a treat men t rafn w it h other BMPs. 
• Low main enance requirements (fo r above groundl instal l'ations) .. 

• Good for sites where i m rati:on irs l:imited. 
• Provides anot her source for irrigat ion wate r .. 

A-24 City of Santa i'to!Sa and County of Sonoma 
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FACT S1HEET- RAI NWATER HARVESTING 

. , Prio ritized as a "Un1iversal LID foature." 

Ll:MITATIONS 

. , Limiteds orage capacity. 

• Does not prov·de waterqual1itytreatmem . 

• , May require 1i nfrastru cture ( p uimps or valves) to use stored water. 
• Inadequate mainteriance can resul in mos uit o breeding arid/or allgae product ion . 

• M ay require b , ild rng permi s. Contact t he govemirig agency fo r requ irement s. 

KIEV DESIGN FEATURES 

• Roof surfaces and dlownspou s shall r1ot include oopp-er or materiar<S t reiated! wiil:h 
~u ngi cidles or herbicides . 

• , Gutters, if prese t, must be fo lly screened an cl n nstalll eo at contiin uous grade .. 
• Storn,ge contai ers, tank l1iners:, and tank coa ·ngs mlil'st be llisted as foodl gradle, or be 

a pp rovedl for potable water storage . 

• , Contair1ers must be. opaque, wa er tight, vented, ,oomplet el,y covered andl screened. 
• Screen all open1i ngs. 

• For above-ground systems, spigot and/or hose· bib for 
drawing water must be at least 2 inche:S from t he bottom 
ar1d must be labeled "NON POTABLE". 

• Overil!ow device mu.st be equal in si,ze to the total ,of all 
irilets ar1d must llead o an approved discharge location wirth 
approved! air gap . 

• , First flush diverter must be au omatic selif-d rai iing with a 
clea r1 out 

. , Safety llabels (nor1-potable, vector hazard, drowr1i g haz.ardl 
icons I shou ld bee· included as appHcable. 

• Olltdoor spigots must have an atmosphericvacuum breaker 
attached. 

• Pnior to installat1ion, roofs mus be d eaned, and downspouts discor1nected from the 
storm dlr.ai r1 system . 

• , .All! munioipall water s2rvice lines t o facillit ies w· h rainwater harvesting syst ems req i re 
the installllation of an approved! backfilow prevent ion device. Th i1s cor1dit ion may be met if 
the backftow prevent ion was i stallled as part of t1he fire sprir1kJer system. 

• ot per mitt,ed within the front yard setback. 

• Tanks up to 8 feet 1in height are penmitted w ithin the rear .and side ya rd setbacks . 
• , Tanks in excess of 8 f ee in height, sha 111 be subject to t he same setbacks as .a 

detached reside,ntia .accessory structure. 

• Both rain barrels and above-g rour1d ciste s must be 5irl:ed in a stable, Uat area. Rai1n 
barrells and dsl:ems may not block t,l, e path of t ravell for fire safety access. 

A-25 Low Impact D-evelopmentTechnic:al Design Manual 



A4  
 

 

FACT SIHIEIET- RAINWATER HARVIESTI 1G 
Univ1ersal BMP 

• Overtl1ow locations, such as. rain gardleris., swales., or the downstream storm drain 
s.yst em, must be designed to both direct outlllow :away from bu il'dli ng foundat1ioris, arid 
prevent nuisance flows t o adjacent properties. 

•· Oved l1ow may no · duscJharge water acros.s a publ'ic rig'h -of-way. 

• R.,egul a r use, of the water stor,ed in systems be ween rain eveints is, oriitica II t o ensure tlh at 
storage its available for t he riext storm event . 

A-24, Cify o f Sant a IR!oi;a andl County of Sonom a 
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INFIIIL TRATIOIN T1REINCH 
Aliso kno lJ as: lnfff ra ton Gallery. Soak.age Trench 

D:ES!CIUPI ION 

lnfiltratio lili f rermhes are fypccallly long: narrnw· tr,enchies that are fiitt led with ,gravel that r,eoeh1e 
storm wat er and allow i to infi l' rnte iirnto t he soH. Infi lt rat ion ·t r,enches can be 11.1s-ed to inibe:rc.ept 
storm wa er ftmm aru:llsca pe or open space bef,or,e it crosses onto pavedl area or can be l!lised as 
pa It of a trea. ment t rain itJhl1 other BMP· (suohl, as V,e,get.at ed Bl!.lffe r S rips o:r Veget ;ited Swa fe-s) 

to achreve the Volume Capture requir,emernt. 

ADV,AJNJ AG ES 

• Provides vollllme captu1re. 

• can be used aiS part of a t reatm,ern · t rain ·with other BM Ps. 

• can be used on sloped snes. 
• Simple to i11sta~ll. 

UIMH.A TI:O:NS 
• Impacts to adjacen · b ildi11gs and overH(]lw requirements need 1Do be ,oons1idered in 

desrgn. 
• R;e,quires, .adeq ate space. 



A10  
 

 

KEV DESIGN FEAIU RES 

• Inst all! a designat1ed high flow bypass inle o r rout e. 

• Design to preven sanding 1,,•1ater. Alli surface wat1er must drain i,.•.rj hin 72 hours, t o 

p reven mosqu i o b reedi 1g. 

S ZING DESIGN- GOAL AN[) REiQUIREMIENTS 

• For all p'rojects : l he t r,eatment component r1eq uir1e5 tha all of t he ru noff generat ed by 

t his wat er qualit y de,sign st onm from impe rmea ble surt:aoes must be t reat ed on sirte for 

t he polllut a nts ofr concern. 

• for projeds that increase the anun.mt oj impewi<Jm surJace, bat create or reptar:e l'es .. 5 

thaH a total of one ,aa·e: l he Delt a V'olu1Me [aptur1e1 compo nen · requ ir,es tha any 

inorease iin 'VOi • me due o dlevelopment for the wat er quallit y d e,sign s oirm must be 
infilt rat ed and/or re sed on site. Further diiscussion ofr he, Tneatm ent and Delta Vol:ume 

captm e nequirements and t he aooompanying formu las can be fo rid in Chapt 1er 61. 

• for proje1ds that cr,eat,e or replau one ,aae oJ· nwre of impewimts surJau: lhese ]larger 

p rojects mus • miifiga e t heir impacts by mee ing t he Hydromodification R.equire1Ment 

by cap uri n,g 100% of the post dlevelopment volume, geriera ed by the wa e r q . alli y rain 

eve nt 

• .AIIII callou lla 1ions shalll be compl:e ed u1sin,g he, "storm Water calculator" avail abl:e a 

WW\Y .sroit y. o rg/st o rmwat e rlJ D. 

INSP ECTIION AND MAINTENAN CE REQUIREMENTS 

A maiin e nanoe pllan shall be provided with t he Fina II SWUD Submitta l]. The maint enance 

pllan shall indude r1ecommended maint enance practices,, iden Uy t he parties r,esponsH:de for 

main ena I oe and up eep,, s p edify the fiu n ding so roe, for ongoing mai nt1eri an ce \Viith 
provisions for fulll replacement when necessary and provide site specitiic inspection 

dh eckl1i1st. 

At a minim m inspection and maint1enanoe, shall iindude the folllowing: 

• Inspect twioe annually for ponded water. lfr pondled water is observed., the t op llayer of 

pea gravel wiill need o be replaced . 

• If ponded \Yat1er remains, fr rther gradin,g and replaceme nt may be nec,e,ssary t o preven · 

mosqu i o breeding. 

• l he hig1h flow inllet sho Id be, inspected and d e,aned as necessary to remove any 

o bst ructJi ons. 

• Pes i aides and fr1ertill1i:zers sha ll not be, used in vege ated areas draining o 1he inm ra ion 

tr,ench. 

• R!emove any ace mu llat ed sed im ent an di/ or rash. 

A-93 Low Impact Development Technical De51ign Manual 
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FACT SHEET'- POR01US PAVEMIIENT 

POROUS PAVEMEINT 
Also kno as: unn Pa1i.l'ers, Porous Co:n orete, and! Pervim.1s Pavern1e11t 

I) ESCRIPT&ON 

Porous Pavem ent is ,a system rompflised of toaa-bea ring, dW1 rabte surface toge h er with ,an 

u cler'l!i'ing tai,rered :s ucture hat emporarily stores taiter prtor to 1infiil ra ·on or cfra:i age to aI 

rnntrolled outl,e:t . T e surface ca, be p,orm.lls s ch tihai water infil rates across lie en ire surface 
of he ma,t erial [e.g., rrus edl aggrega,t e, porou s concrete ancil poroW1s a.spl!ialt], or it can be 

constructed o1f impermeab le h loclls separat,ed by :sp<1ces a .d joints, rougt, which til e w a,t er 
ca:rn d'ra: i _ This laroe,r wstte is termed 'pe,rmeabLe' paving_ Pervlm.JS paving is used fCilr lig' t 

i.re hide !loa di111g rn par,ki111g areas;_ For a s1.1rtace to be conrsidJeredl poro1.1s m nu .1 st a llo v water to. 

f filitt ra e i to he soil below. Perforated pipe may be inst:alred high i l!ll l e serniorn amH e 
wtu , e below he ,perforatied pipe · av be coW1nted toward volume caJ>ture 1if mo irn ermeable 
Ii · er is in s:t:,a lledl. Sections with p-erfiorated pipe OJ Ii ers at e bottom provide t reatment only . 

. ADVANTAGE 

• Significa ,t flow attenuaition and i p rnvement in w a:ter q; all"l','. 

• Can re ave b01th the .so·1 ble and firne pa iculate polluta rlts. 

• Roof runoff ea rn e pqleG:il into he s1.1b9urfa,ce storage area directlly, w icliil 1ovo11J ld ,increase 
th e le,vel o f t low atten11Jation. 

• it in linBd .9,1~ ems,. tlherre is the opportuniU), or stored rui111mf o tre p iped! 011Jt for reuse. 
• IPerv-ious pav,e,me ts ha,i,re a high Leve l of applicab ility because t E:\1 are un obtrn:sivie . 

. A,-95 1 Cn:v of Sa ta Rma and Cou of Sonoma 
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FACT SHEET- P1ORO1US PAVEMENT 

UIMITA TIO N'S 

• Ca becom e clogged ilr improper ly installed or maintained!. owever, ' h is prob le is 
mil'Tlimized by the eaiS1e wirtlil wh ich sm a[I areas of pav,ing can Ile cl'ea ned or rre 'laced whein 

loc ed or da magedl. 

• Us:e s o uf,d be: lim ited to ca1rr par ki111g areas a ,d of err ligh Ir\' rafHc'kedl oir nontrafnck,ed 

areas_ Perviou s surfaces are mrrent~• r,mt rnnS1iderredl s itab le for roaci,r.ray.s with in t e 
pulbil ic right --of-w aiy _ 

• IPrnhilli ed -n areas of l(Jiowmi rnntaminatio . If .soil a· a/o r grm.:1111::lYta err rontamina, ion is 

present on he site or within a ]00'' radius o the pm ose:ol locati on, the North Coast 

Regional Boa1rd review ,and a1p roval is required_ 
• Do no 1.1se in a.reais of slope instability w ere inJi ltra ed storm water ma1y cause fai lure_ 

Stop:e ist:abilit sha ll be: detemiinedl by a licenS1ed Geotec rilical Engineer. 

• Do mo use i locations at can nega ive ly impact lluindinig· ou dation or foo ings:_ Locatiion 
sh all be app roved b,y a1 licen51e,d Geo edhmi ical Engi eer .. 

KEV [) rsm!N FE.AlURES 

• e :subgrade sim1.1ldi be ab!e to sustain ratiiic loadlrng witho1.1t 
excezive deformatio r _ 

• The gran 11la1rr capping an!111 sub- base lay,e:rs s · ou Id give s1J1fficie111 t load­

bearirng to p rovide a adequa e construction p1atfo rm arnd base for 
t h e overtyi g pavemernt layers_ 

• Perviollls J)av,eiments :require ,a :singlle size grading to crea1te vo idls for 
i 111 filtratio _ The choice of mate(als is erefore a rnmprnmise 

tJ.etwiee111 stiffness, perl!Tfleabilit";' a di sto rage cap'iicity_ 

• Because e sub-base ,and capping will be: in contact w it water for e:(temlfedl periods, IJhe 
str,ein,glth ail!lldl durabil.ity of the aggregate p,artrcfes, wne saturated and siub ject,e,d ' o wet -l!llg 

a · d dryil"llg s houtd be a ~essedl. 

• Pervio11s concrete shall be desig ed a d install ed ,a.s described b~• e c.mr,e1nt . ersion oft 
Ca llrians "Peni:cms Pavem eint Oes ign Guiola ce_" 

• M l!Jlst be instaU!ed under , e s upervisim1 oft a Certi ed Cralflts main leve l contractor.. 

.SIZING D:ESHiN- GOAJL ANDJ REQUIREMIENTS 

• !For all pmje cts: The tre.at ment compollllent requires that a II of he runoff gener,ated by 
t is water quaii£V de.sigmi storm from im perimeable: s!l!l rfaces mus be treat ed on site for 
t e pollrutanr.s of concern_ 

• foT projects that incH,ase the a,mmnt of in'l'penrio.1Js surface., b.u•r C.£eate w replace fess 
tfian ri rtota,f of one acre; The Delta Volume Cap,t,ure compo ent requ ires tihat any 

increase. i volum e due to devetopmen fio rr lile v,at err ~ua1tit:y des~g .stomi must be 

.A-96 Low l'm:pcact Development:Teohnical De:s-" lfl · lanual 
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FACT SHEET- P1ORO1US PAVEMIEINT 

infi l at,ed andl/ or reusedl on site. Funhe;r di~uss··cm of ,e Treaitmen t a11i1d Dellta1 Vo tume 

Ca1ptlure requirements a d . he aero pa11i1ying furmutatS can be fm.1nd in OhaptJer t6. 
• FoF proj ects th-at create ®l replace oraie ac.n or more of ,i,mpe!lVion.s surfgce: Tlhes,e l,arger 

proje,cts must mitigate wheiir im pacts by mee ·ng he Hydrnrrnoll ificoal!t®n lilequi1reniernt 

by captllllr i g 100% o · the post developm ent \lolu e generatJed by tlhe w,atler quality r,ai 

even . . 

• All cairn la ·o s sha ll be rom ptetedl uiS i g the: "Srom, Watie,r Ca1trnlato r"' ava1ilablle at 
v.,ww· .. srcity .mgfstor mwa1 erill D. 

INSP ECflO NJ AND MA I NJTENlANCE RIEOUI IREM IEJNT:S 

A ma intemmoe pnan ~halll be provided with the f inal ~ LI D Submittal. The 11111a inteM11am:e plan 

~hall incl:ude recomme1uted m aintelilance practices~ state he partfe:s resp ons ib l1e for 

ma in emian ce and p ifieip, speoify the fu1i1d1ng souroe fo r m llgo:in g mac tJena nce Ylitih pro\lisi onis 

· o r full rep lacement wti ein lileoe:ssary a d provide sire sp&ific insp&t"l::m dl,ecl'tlist. 

A a1 in irnllllm il1lsp&t"on an d 11111a int,e:na111ce shall include he follo'Wing: 

• Keep lamidsc:a ped areas. w,el I m a1intai edl 

• Pre\lent so il · rom w,ash ing onto paitJem ent 

Pervio us IP',avem elilt shall be inspected a 111d maintaililed 2-3, t i mes, pe r year: 

a1)1 Varuum dean surface using co mmeirdall s.w eep i g machines at th e following tlirnes: 

• 6nd oh1intJer (Ap ril I 
• id-sumrn er jJ ully / August) 

• Aft,e;r ,a utlJI mn leaf-fall [November), 

• I spect owrtller.s a1nnuallty 

b) As need1ed m,aintenance: 

• If routli .e clean ing doe:s, no resto re in 1ltr,atlion ra es, then recom;tmct·on of art o' th e 

perviouiS, s1J1r1face m ary be: r,esqu i r,esd. 

• The siurface a1rea a1ffected by hydraulic · a ilu re shou ld be liftled for imispect·on of the 
in em al m a eiria1&s ro id en "fy t e lo cait·on and exten oh e blodage. 

• Surface atJer,i,als shou l1d be lift,e;d a d re pllaced a1fter brush cteanililg. GeotJen iles, if used, 

ay eed cmn pie e repr.raoe; e nt. 

• Sub-s,urrace lla~•er.s. may need cleanililg and r,f\pllad n,g. 

• Du e: to he acmm ullation of polltutanrs., re moved si lts may need ro be dis,po.sed o · ,as, 

controlled Yla!Ste. 

A-97 I Oity of Santa Rosa a11 Coumy of Sonoma 
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VEGETATED SW'ALIE 
Aliso knov.r as: Bioret,ention Swalle, l reatimBn Swalle, and Grassy Swalle 

O:ESiCRIPTION 

The swa e best manageme t pract1ioe (B P) functions as a soil and pliant -based fiill iration and 
infi I ratton foat , r,e tih at rem aves pol l'uta nts t h rou,gh a va liiety of aturall physical!, bi ologica II, and 
,dheimical rea ment pm oesses. Veget at ed swales are open,, shallow ohannells, 'Jii h veget at ion 
coveri g t he sid e slopes and bottom that colll ect and slowly convey runoff flow to dow s ream 
di~oha rge, po:ints. They are designed to treat runoff t hrough 1fiil e ring by he vegetat ion in t he 

d iannel., fillt ering th rou:gh a subsoH imat rix, and/or 1infilt rat ion i t o the underlyiing sorns. They 
rap partiiculat e pollut ants (suspended solids and t raoe 111 etall.s},, promote inflillt ra ion, and 

r,ed 11.1ce th e flmv vellocity of storm wat er runoff. Vegetated swales can serve as part of a storm 
water drainage syst,em and can r,eplace, ourbs,, gutte rs and storm sewer systems. 

ADVAJNIAG ES 

. , can be designed o aoh ieve Trea m en , Delt a Volume Capt ,ur,e,, or Hydromodiffcat ion 

requiremen s. 

A-105 City of Santa R!o1;a andl County of Sonom a 
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,., En h a11ces, ater quality ofi downstream wa er bodies th rough natJu ral pm oesses,, 
,., .Aest h et ica I Irv pl,e,asi g. 
,., l he vege ation reduoe-s heat i1sla11d ,e,ffects andl iimproves an area ''s II · dscape. 
,., Ve,geta ed sw,all es can be d esi,gn.e di to co nve-y hiigh fill ow as well as vat er qua llity fi f.o 

LIM IT A TIO NS 

,. A lh id:e 've,g,eta ive cover is needled for lh ese p ractiices, o func:t io n properly. 
,. Swales a re m or,e, susce p i ble to f ilu re ifi not proper&y maintained than other t r,eatment 

B Ps. 
,. Can be d iffirul to avoldl d1a nnellii:za ion., .rh id1 may ca use ,ernsio n ,an di Ii mi i nfilt ra ion 

potentital. 
,. o : effective, and may even erod e v'h en fllow velocit ies ,a re high,, if the grass cover is no 

properly main i I ed. 
,. ay not be appropriat,e fo r indus rial sites or locat ions where spills may ocour. 
,. Grassed swalles canno t r,eat a very large draina,g,e, area. Large in ,ea:s, may be, divided and 

t rea ed using mu Ii Ii pie swa les. 
,. Slloul:d not be us,ed in mas ofi know con ,amination. If soil and/or groundwat,er 

con' aminat ion is pr,esen o I the si' ,e or witlhin a lGGI'' radius of t ile pro posed 13 ·•· P !locat ion, 
the orth Coast egionall Wa er Qualliity Cont ro! Board willll need to be contacb~,dl and the 
siit,e r,evi:ewro. 

,. Slloul:d not be used in ar,e,as ofi slope ins abillii y whe,r,e infill ra ed storm water may cause 
fai !ur,e,. SIio pe stabi l'i y s ho Id be det,erminedl b,y a l'ioensed geotecllni cal e ngi11ee r. 

,. Do not u1se iin loca' ions lhat can ne~at ivelly impact buillding fo1unda ion or foot ings. Loca ion 
sllalll be approved b,y a licensro Geo echnicall EngIineer. 

KEY DESIGN FEAJURES 

,. Tlhe, I:onge-st flow pat h for he swalle shallll llave a m'i nimum r,et ention time, of 12 minute-s for 
condit ions when he rea ment flows enter t ile V,eget at,edl S w le unirfonmly allong he swal:e, 
I en,gth,. llle longest fil:ow pa h fo r t he s I/ale slla II have a mini mum retention t ime ofi ,8 

minutes ifi 90 peroent or more ofi he rea ment ffl ow ent,ers t ile swalle a : the 1upstmam end . 
,. Swale sho Id be desjgned Sio tha t he wat,er le-vel does not exceed 2/3 rds tile height of the 

grass or inches, , i ch eve,r iIs le-ss., at the design rea men rate. 
,. Lon,giitud inall sl:opes beb.vee 1 % and 2.5% ar,e r,eoommended. 
,. aximum alllowab,lle slope is 8% sfope. 111 s eep areas, check dams up to 24-inc,he-s high a11d 

at least 2S fee · a pa rt a re allmt.red. 
,. Tra pezoidal! chan11ells are normalty recommended but other configu rat ions, such ,as 

pa raboHc, can allso prmflid e, su b,sta nti al wat ,er q . aU : imp rovern,en : and may be easier to 
mow llan desjgris wi 11 sharp br,eaks in slope. 
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• Swales m nstlructed in .cut a re prefeirred, o r in fill ar,eas t hat 

are far enougJi from an adjacent slope to minimize the 
potJenUal for gophe r damage. llo not use sid e slo pes 
oonstrncted of f ill,, hich ar,e pro e t o structu ral damage by 
gophers and o her bum :mting an.ima~ ... 

• Sha I be planted wirtlh p~ant s from itihe approved Plant Ust 

and Tr,ee List inctuded tn Ap pendiix F and sha [I be pJanited 

t o achieve 5,1% cover. 

• Veget a ,ed swates shaH ha111e. a maximum t reatment w idth 

of 10 fieet . The vegetated swale lbed shal l be atlleast 2-'feet wide and no more han 7-feet 

w1de. Paral:lel s\wles may be use-d rf calcul•atto s show greater w~dtlhl 5 needed. 

• The: bed of hi e swa1le flow ar,ea shall slope at about 2% from to~ of srd:e slope to ce t er of 
swalle. S1de .slopes shall b€ no greater t ha a 2 to] slope. 

• I vegetation is. rnot e:stab:Hslhed prio r to rain. additfo.n al so~I stabilization met hods may be 

necessary. 

• lrf the 10 or 100-year storm event filo velocit y is ,great er t han 4 feet pe:r second,, a 

permanen geofabric liner shall be 1Jtsed that is rat,ed for the calculal!ed flow vetocity. 

• Ir used,, the perfo rat ed prpe tr,ench .s hall be backfiilled with ¾" crushed mok wirth a 2-inoh 

bed urn derneath and ~ nch ,cover. 

SIZING DES!IGN- GOAL. AND IREiQ'UUlEM EINTS 

• f,or alli p:rojecits : The treatment compo11ent requires t hat all! of t he m noff generated by 
t his water quality de:S~gn s,to rm from impermeable s'I.J rfaoes must be treat ed 011 sit e fur 

t he pdllutanls of oo cern. 
• for projects that incrncrs.~ the amount oj im;pervlott,5 suqace., l.mt creote or rep.lace less 

tt1an a to.tat of on.e rac.re:·The Delta Volume, iCaphrne component requ ires t hat any 

in.orease in volume due to development for the w ater qlllality de.sign st orm must be. 

infilt rat ed and/or reused on site. lRurther diiscussion of h e Tireatment and Delta Vofc me 
capt ure requnreme rnts and the accompanyingformula.s can be fo nd in Chap ,er 6 ... 

F-or projects that n ieate 01 replaae one m:re or nwre of impen,ious rsruface: These larger 

projects must mitligate thei r impactis by meellln,gthe Hydrom,odificatim1 Require en t 

by rapturing 100%, Oif the post development volume ~enerated by t he wate r quatity rarin 

eve ni t . 
• A.II caloulations, shall be completed u.si:ng tlhe t•sto rm Water calculator" ava1lalbfe at 

www .src ify .o rg/sto rmwate rLJ D. 

A-11)5 1 Ci:ty of Santa Ros.a a:nd County of Sonoma 
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INSPECTIION AND MAINTENANCE REQUIREMENTS 

A maint,en anoe plan .s hal ll be provided wiit h the !Fina II SWLID Submi' all. The main enance pfa n 

.shalll include recommended maint e ance practices,, st at e t he parti:es re.spon.s ible foir 
maiint ,enance a d upkee p, specify t he fundiing source foirongo i 1g maint enance wi h provJ.sion.s 
for fiu lll replac,emen· i.•1hen neces.sary and provide siit e specific inspecti:on oheokl'i.st . 

A a minimum main .ena ce shall indlude t he foHow·ng: 

• . ow and iririga e during dry wea her o he ,extent nece.s.sary o keep ¥eget a ion aliive. 

W heir,e 5-inch hig'h grasse•s ar,e• u.sed,, t he grass hei,ght .shall be at least 3 inohes after 

mowl n,g. W here mowed girass,es air,e shown, t he gira.ss heiigh shalll be mowed w hen t he 

height exceed s 3 inches .. 

• R1em ove obst ructiio sand trash firom vegetat ed swale . 

• , Pes 1iciides and fe·rtili zers shalll no be u.sed in t he swale. 

Vegetated Swales, shall be• inspected a d main ai ed monthlly duriing t he ra iny season o irevie•w : 

• Obst rnct1ions .. and trash. 

• Ponded fllow is dra ined within 72. hours aft<er a ra ·nfallll ,e,ven . 

• Condit1ion of grasses. 

• If ponding is ob.served, gr ading will be ir,equired t o res .ore posiit ive d r.ainage•. 

A-106, Low Impact Develo;pmentTe chnical Des>ign anual 
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FACT SHEET- CONSTRU 1CTED W IETllANIDS 

CONISTIRUCJ1ED W ETtAND 
Ai5lo Imo~ a.s.: Artifidall Wet Ian ds 

D ESCRIPTIION 

Co111s ucted w etlarnds are desr.gn ed o mim ic natural wetl:a nds w ith vaned depth poons and 

wetfand I ants .. Constructed wetl'cl nds remove pollutants thrm.1gm a var iety of natura1I physical, 

biologica l, a111d chem icarl tireaitment process;es. They retain storm watie r ancl a1llow it . o irnfil rate 

and evapotran.!i irate wh ile alloY1in.g po lll!lta s to senre: 01JJ1t and provide hab itat. 

ADVANTA.GES 

• Calil e design ed o adi"ev e Treatment, 1Del1ta1 Vol.urn e capture, 

or Hi,d ro modificatJion requirements .. 

• Enh,ances v.ratier q,ual.ity of downstream watier od ie.!i, rou,g 

na1 u r,a I processes. 

• Aes.1t etica!Ey p leasing. 

• Ca111 p rovide reoreart io111 andl ,e,ducatio111al information to the 

1ptJJblic. 

• Vegetatiion provides sh ade andl wiridl breaks, absorbs noise, 

r educes eat is la111d ,effects; andl ad:ds o alil area's lancls;caipe fea1ttJJr1e5. 

• Estab lish es h;abita1t for bird.s, ampfl rbians, dragonflies, a d pomnators like buttierffies and 

bees. 

A-ss i O"rty of Sa a O!>a and County of Sononna 
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FACT SHEET- COINSTR.UiCTED WETllAINDS 

LIMIITAl lO N.S. 

•· Requires more co mpl'e.x desi'.gn a d ronstmction .. 
•· Requires :sufficient ,ar,eia . 
•· !Prohibited i111 areas of lmcl'lmll contam ination. 11f soil and.for groundv1a1 er rontamina ion is 

prese111t on he site or Ylit:hin a 100' rad·us o the pro osied l:ocation, he IRlegio111al !B oard 
review and approva,I is required . 

•· Do no use in areaLS of slope im1:abili1tj• w ere iirnfi lit,ra edl storm water ma¥ cause fa,ilure. 
Sto e stabi lity shall be detem, ined by a, licenS'eid G1ootech111 ical ~ngi111eer. 

KEV DESrnlN F:EAlURES 

•· Compartmenta,ri·zation a d varia1iio 111 imi pool size a,rnd dep1tih reoommendedL 
•· 20' maximum distamice across Ytetland i1f on ly accesSJible 1from all~ eatlher a,ccess road on 

one side. 

•· Perimeter a 11 Yrea, her acoe:ss road req1uired if wetllan d is greater th.an 20' wide. Roa.ds 
shou ld be loca edl as d ose to he :shoreline. as possible. 

•· 40' maximlJI m distance across YtetlandL 

•· Desiign fur wate r deptlh 01,r,e;r 1' . Pre.1ferablr'J 3'-4' with plant free areas over 5' in depth. 

•· 50% or l'e:ss overall vegeta,r · e cover .. 
•· 25% o1f vege1ta11tio111 should be mai111 tai111ieid as. isolated isl!ands arwav from the poncf.s, peirrmete.r. 
•· Raised plan ·ng beds lto [imit a d n:a rrowv,e;get.at,ed roirnes. 
•· 1 o/o-5% :s lope rec:om m e;nded a lorng boltltom of weltilan d for dewater,in,g,. mai ten a nee, and 

mosquito co111tirol. 

•· 2.5:1 · o :1 barnk ~lope recmr11r11e;nd,e;d o Ir it ve.g:etatiion growth and ensure access .. 
•· 4:1 max ba slope o a,lltow access. for mowing a1111dl sam piing. 

•· Periph.e;ral vegeta ·0111 zones shou'ld be less, th:a n 3 ' wide or mincmum requ ir,ed for Ytitdli1fe .. 

•· Design to maxi ize :spread and movement of water in retlandl. 
•· Design to a I low for complete dewater i g o1f wetla ndl for ai111tle;na,111oe and mosiqu ito contro L 
•· In.dude an access, ramp to baLSin floor or mainten:ance equ·pm ent. 
•· Concrete li111er:s, in shalrow area.s, to diS'Cou rage. vege1ta,1t·on there not nescessary. 

•· IDesiign and 111eoessarv approvals lto drain wetiland co pletiely whern ne;e;dedl [Salinas. - 01J1tllet 
structu re sti,o Id be des·g111edl lto drain tlhe W,Q-i.r IWate r 1Quallny'Vol mel witlhin a, i irn imum 
o1f 4B hours. 

•· IEm ure p enna e111tlly wet p:ortions and ta11ter is, s itabte for mosqu ito fish. 

A-86, Lo""" tm;pact II>evelopmemTedh'nical 
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FACT SHEET- CON.STRUiCTED WETLAINDS 

l[ZIING D'ESIGN- G'OAl Arm IREQ_IUII H lMIEINTS 

• For all p oje,cts:: l ime eatm entt comporiientt requcres llhat a II of he ruliloff ,gelileratre;d by 

this 'Water quality desigrii 51:or m from imper meab11e SIJI rfaces, mil.list be treatled on site o r 

the poltutalilts, of co ncem. 

• foF projeas th'at incrreo:se the amount of.impervious snqace., lm t ueate OF ,repJaie fess 
rJitar,i irJ' totaJ of one acrre; ll:!le Delta Volu rm e Caip,ture component requ ires tha1t a nv 
in crease i volum e due to devetopmen for lme Y1a1ter quafrt" design storm must be 

in ' 11 atied and/ or rell.!lsedl on si1te. Furth er di~uss·olil of e Trea1tme;nt a11ildl 1Delta1 Voturne 

Ca1ptlure reqJll.!li rements and l:!le acrompa11ilying ronnunais can be oll.!lnd en Ohapte r 6. 
• foF projeas that create 01 replace one acrre or mote of ilnpewfous suTfgce:: T es,e l,arger 

pro·ects mu st mitig;ate 1!J eir impa,cts by m ee ·ng h e Hyth®mod i1ic-..at'i,®n ~.e,qu irem ernt 

by captl!llr i g 100% of th e po-st d e:velopm e1111t volume gienerated by tlhe ·~ ,atleir q1J1ality ra in 
even_ 

• A l I ca1trnlaticm s slrnall be completed s,i ng th,e "Storm Water ca louna1tor' a1i.r,aila1ble a1t 

www.srcity.o rg/stormwa1 er1LID. 

IINSP ErCJIO N AND MAI NTENANOE RIEQUI IIREM clrJTS 

• A aill11tlena11ilce Ian s all be prm.(dedl Ytith e: Fi1111al SWLID .SulJminalL The mailITltleina11iloe 

p~an ~halll include rr&omm e;nded ma intelilan ce practices, >1:a1t e tl:!le pan ie:s, resp:onsib le 

for maintelilanoe and 111pke,ep, s,pedfy tfle fu d irt,g source or ongo ing m a1·ntenance w ith 

prnvis"'ons, for fu ll rep1ace ment whelll necessary, and rovae site specific i1111s ection 

Ci edkl'ist . lRem ember; des,i_gn ing fur mainl!Jelilalilce and o rre:stlr"ct rem er,g,em: vegetatlion 

min i izes mairTitlena1nce re,ql!JI ire men s .. 

A a1 min im1J1m irispea·on a ,d mainten ance shall c elude l'lle followililg: 

• If ve.E)e:tat·olil removal is, performed, b iomass must be removed . 

• Abillity o d:e.wate r sea ·:orTis or tlhe e ·re Yt e: la1111dl fo r mo.s,qu ito control or maintien a11ilce .. 

Valves, weirs, etc. 

• Vreig:etatlicm control[- rremoval, hinning, or m o t illg 

A-8.J I Oity o•f Sama Rosa :andl Co11.mty of Sonoma 
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FACT SHEET- BIOR.ETENTIONI 

BIIORETIE.NTIION 
Aliso know as: Rain garden, roadsid\e bioretent ion, and bi:oret en -on cell 

DESCRIP'I ION 

The bioretention area be.st management practice (BM P) f1unctJions as a soiil andl p!lant~based 
filtrat ion andl 1inf ilt rat ion f eatu re that removes pollutants through a variety of natural phys1ical, 
biol1ogfcal,. andl chemical t reatment proce.ss•es. 

ADVANI AGES 

• Can be designed to achieve Treatmen , Delta Volume Captm•e, or Kydromodlmcation 
requ irements. 

•· Enhances v, ater quality of dow nstream wa er bodlie.s th rough narural processes . 

• Aesthet icall,y pl'easing . 
• , The vegetat i:on can provide shade and w1indl breaks, absorbs rwise, rnd'uces he,at islancl 

effects and improves an area's llandlscape . 

• , Provides hab itat for birdls andl attracts other poll1inators U e but t erfl1ies andl bees. 
• Does. not interr,upt . t ility insta ll at ion . 

• , Does not interfor,e \Viit1h ree pilant i g. 

A-64, City of Santa Roi;a and County of Sonoma 
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FACT SHEET- BIORETENTIQ,N 

I.JIMITATIONS 

,. Specialliz,ed des1ign is required for ar,eas. w here street slopes exceed 10%. 

,. Shoul1dl not be used in ar,eas of know con aminat ion. If so il and/or groundwat,er 
contamiinat ion is pr,esent on the s- ,e or within a 1 00•· radii us. of the proposed BMP llocat ion, 

t he North Coast Regional Water Qualiit y Contrail Board willll needl t o be cont acted and the 
sirt:e, reviewed. 

,. Shoul1dl not be used in ar,eas of high groundwater. In genera II a minimum of 2' of d earance 
shou lld be proViided between he· bottom of ,he, bioreten ion cell and season all high 
grou n dlwater. 

,. Shoul1dl not be us,ed in ar,eas of slope ins abi iity w he·re• infiill rat ed storm w.ater may caiuse 
fail:ur,e. Sllope stabiil'ity should be determ ined by a l'icensed geotechnical engineer. 

,. Do not us,e ii n locations hat ca n negat ivelly impact build ing fou nda ion or foot ings . Loca -on 
shalll be,approved by a licensed Geotechnical Engiineer. 

KEV DESIGN FEATURES 

ALL BIORH IENTION 

. , S ruct ra II soii II should be used W1it hii n t1h e, bi10 ret en ion area requii l'ii n,g lload bea rii ng 

capadity (ad]acen to roadways .and/or builldings) . 

• , Strnct rail so il, if us·edl, shall be iinstallled as described in .Appendix E . 
• , Some BMPs may not r,equi re the use of strnct rail soill and a mor,e organic ype· plan iing 

so il and/or tJreatJment media may be used -nits place. It may be possib!le in some cases 
to use natiive soil or t o amend the na ive soil so t hat it is s1.f ab!le. Use of non-strnct!Uf.all 

so il wm depend on evaluation of the oniteria in "Chapter 4-Sit e .Assessment" as welll as 
considera ion of s ructura ll needs and may req uire evaluation by a liice nsed Geotech ical 
Engineer . 

• , Underilining nat ive so:il shou l!dl remain un-compacted to prese rve infill ra ion capac- y. 
F,ence· off the are.a during oonstrnct ion t o protect iit from oompaction . 

• , Bottom of bio reten -on should be u n-li n ed to allow infilt rat ion int o nat ive soil . 
• , oisture· banner mus be iinstaHed verticallly o pro ect road su b-base and any t r,en ches 

adjacent to the bioretention area . 

• , If used!, pervious conoret ,e shall be desig ned andl iinstalll'ed as described in Appendix E and 
protected duriin.g constr ction t o prevent sediment lload in,g . 

• , If the porous giutter des fgn opt ion is 1J1Sed addil:ional t rash and sediment caprure BM Ps. i1s 

required . 

• , A ourb opening type design may be used in pllace of a porous gutter iif appropriat ,e, for 

t he proj1ect and does. not r,equiire additlionall trash capt ure . 
• , Bioreten ion areas shalll be p anted wit h plan s from t he approved Pla1111it List andl l ree 

List indudedl iin .Appendix F and shall be p!lanted to achieve 51% cove·r. 

. , Alli biioretent io n areas shalll be d esignedl with a dlesiignated hiigh flow bypass in llet fo r 
storms larger than the desiign storm. 

A-65 Low Impact Development Techriic;al Desiign Mariual 
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FACT SHEET- BIORETENTIQ,NI 

• 1 f ,or designs t1hat iindl ude perforat ed pipe,, the 6" perforated pipe mus be installed! a 
m·n-mum of 6"' bellow he adfacent roadl s ructurall sectton. 

• 1 Perforat,edl p:ipe shall! be ins alled in strai:glht runs onlry. 
• 1 lihe vol: me below the perforated p-pe mus · be suffiiai ent to hol1dl and i f i · rate, t he 

design ·volume. 

SllZIING DESIGN!- GOAL AND REQUIREM ENTS 

. , For a1III projects: lihe t r,eatment component r,eq uires tha alll of the ru n off generated by 
t his wat er qualit y design stonm from impenmeable surfaces muist be t reat ed on site for 
t he polllutants of concern. 

• f-or prof eds that i1tuease: the amount oj im,pe:rvious surface, bat c-rnate or replace le:-ss 
than a· total o/ one ,aae: lihe Oelta1 Volu1me, (a1pture, oomponen requir,es that any 
inorease iin vol me due to development for the wat er qualiit y design storm must be 
infilt rated and/or reu1sed on siite·. Ru rther dirscussion of he frea ment and Delt a Vol:ume 
capture reqIu-rements andl the aocompanying formulas can be found in Chapt,er 6. 

• f'1r profeds that a ,eate or r,e,pJace one oae or more o/ impervious suqau!: lihese llarge r 
projects mus mii iga e thei r iimpacts by meeti ng the Hy,dro:modiii,cation Requirement 
by capt1U ring 100% of the post development vo!lume generated by the water qual'ity raiin 
event. 

• .AIIII callou lla ions shall be compl1e .ed usin:g tlh e "storm W.at,er calcullator" availlabl1e at 
www.smity.org/st ormwaterLID. 

INSPECTIION AND MAINTENANCE REQUIREMENTS 

A maint,enanoe plan shal ll be provided wiit h the f inall SWLID Submirttall. The maiinte nanoe pllan 
shall include, recommein dledl maint enance pract ices,, st a e the parti:es respons ible for 
maint,enanoe and . pkieep, specify the fundi ng source for ongoing maint,enanoe w it lh provisions 
fo:r ull replaoement when neces,sary and provide site specific iinspection ohecklli1st. 

At a mii nimu m maintenance s ha 111 indiu die the foI1 l:owing: 

• Dry st reet sweeping upon compl:e ion okonstrnctlon 
• Dry st ree sweeping annuallly,, and 

When \•rat,er i1s observed f llowi ng in he gutt,er during a l:ow intensity st o nm . 
Allgae is ob~ervedl in he gutte r, 
Sediiment/debris covers 1/ 3 of the gutter width or more. 

• Inspect t w-oe annually for sed imentat ion ancHraslh aooumula ion iin he gutte,r. 
Obstructions, andl t rash shall be removed and properly dlispos,ed of . 

• , Inspect tw-oe duri ng the ra iny season for ponded water. 

• Pes ioidles and f,ertiliizers shalll not be used in the b:ior,etent ion area. 
• Pllants should be, pr ned, wee dl.s pullled andl dead plant s repiaoed as needed. 

A-66 I City of Sa111ta IRocSa and County of Sonoma 
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lf 'ACT SH EET- FLOW THIRO1UGH PLA.NTER 

fLOW THROUGH PILANTER 
A so mow a&: Above Ground Bio retenti on, Filter Pl;;nner, a d Water Q ality P anter 

Row Thrnug Pia nte rs f 11.1 ion as a soi I and lll)~a nt-baseo fi llltrattion ife . I.ii re that remove!. 

poll utants tlilm gh a va(etty of natl.Ira.I phystca l, bio log:i ca l, a111d chemical tlrea:ttment processes. 

FJow · ro g'h Plante rs; are UiS ·ally iflrstalled 111 extto, buitcling-s or common op en areas t o t reat 
Sli:or,m wa,ter f rnm mo · op.s _ 

~IDVA!Nl AGES 

• Pmvide:s,water ~ .ality t!reartme: t. 

• Can be umcl as part ,of a: rrealiime nt ttrai111 wi1! other B Ps. 

• llsed ini 11,ub.a areas rhere space is lim ited ,or irnfilliira ·on is ott aooeµtab le_ 

• llsed mil sEo eel sites:. 

• Provides hab itaH o r birdls a,111d attracts 1po ll im1arors like butterflies a a ees_ 

A-111 I Crty of Santa Rosa and Cm.mty of Sonoma 
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lf AiCT SHEET- FLOW THR01UGH PLA.NTER 

LIMITATIONS 

,. Do not ach ieve Delta Volwi me Captu re rnr Hyd'rom o dificatiion C:0111 o l requirem elllt:s. 

,. lmpa,cts to adlj,aoen t bu ild ings a d overflow requireme,nt:s eedl to be con:s·dere;d in 

desr.gin. 
,. Pf:a t Sietectfcm needs o cm risider effects of fa.st drain ing :so·1s, 

KEY DESWN FlEATIURES 

• Bottom shalll be imper'llio 111s . o protect adja.ce111t :stru:ct111 re.s and sllope :sta1bi lity,. u 1111less 

oth e,rwi.se approved bv a1 r ce1111:sed Geotechnical En gineer. 11f designed o a1llo. 
in I ltrat ion, · h.e umfe,rllying soil :s hou1td not be compacted. 

• Shall be pla1ntie,c:I M.rith p lants worn he approv,e,d IPlalilt llist a.llld Tiree llist ind111ded in 

Ap e,nd'ix F a d shalll be plante d o ac ieve 51. % cover. 

• I n:sta1II a deslgnated h i',gtl flow b\•pas.s in tet or route. 

,. Linde rd rain r,e,qwi ir ,ed. 

• Al I surface ta er m u:st drain Ytithin 72 hours tto prevent mosiquiw breed'i ng. 
,. Select non-fftloa11ta blie surface u lthing material 1iO prevent do.ggil1lg of downS1trea1m 

in tets. 

• Downsipou s tto inc:orpora e spla1slh blocks andl/ or other d iss·pa ion meth od',5, to pr,evel1llt 
,erosion. 

S!IIZING D:ESIIGN- G'OAIL Arm REQIUIIRIEJMENTS 

,. for :all proiects : The t reatment compo111en1t r,equir,e:s, hat all of 1!ihe nm o gen,e,ra1ted by 

1t is Y1a1 er quality desiigJ11 :storm frnm impermeable :surfaces mUist be reated on sitie fo r 

1!ihe polllutant s, of co cem . 
,. Al I ca1l'.rnlations sh,all be completed usii n,g th,e "Srorm Water Ca louta11tor" aw ila1ble alt 

wv,~v..srcity .. org/stor mwa erllD. 

INSP ECJIO N ANID MIA I NTENIANOE RIEQl!IUREM IEJNTS 

A maintenan ce pla11111 shall be pro ided with th e Fin,al SW LI D Submitta1I. The m,ain1!ie111anoe 

p lan shalll indwide r,e,commende,d maintenance pra,ctices, id,e·ntify the p.artie.s, respons"ble fo r 

ma1intenanc:e and p ifif\P, s ecify he fu nd'ing :so111rne or ongoin.g maint1ena11111oe with 
provisiiollls for full rep lacem enlt wh,e;n n ecessary and provide :site specifi,c illls ect·on 

ch ec 'l ist. 
At a m inimum im p ection and rna1inte1111,ance slhall indlude th e rollowin.g: 

• Inspect ltwic:e annwiaU:\• for p-ollilded Y1ater. If ponded watier is o served, tthe perforated 
pipe :shall be d ea1nedL 

• 11f ponded Y1a11ter rem ail1ls, urther ,grading a1nd r,f\pla cement rnaiy be .eces.sary t o pirev,ent 
mos,qu itiO bre,eding. 
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FA.CT SHEET- FLOW THIR01UGH PLA.NTER 

• The high no in teli: sh ould be inspectiecl and dlean e;d a1s necessary o remo\fe any 

obstJructions. 

• Pestic"des a d fertiliz,e;rs sruill not be used in tlhe rain garden area .. 
• Pl!ant5 shou l:d be pru .ed, w eeds pul led ,and dead p l!a nts replaced as needed. 

• Ch&k do~ nspoll!lt splas!il b locks or roper location and · ill/ irega1irdl any~ a.sh outts. 
• Eva1l:uate m I Im in g arm.1 .d p lamiK Md/ rep lace as eed.e;d_ 

A.-114 1 Oity of Sama Rosa an Coumy of Sormma 
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7 Appendix B- General Road Details 

 

CHARAC'TERIBTICS OF STORM-PROOFED ROADS 

Storm-proofed stream crosstng-s 
•· Al!l stmam. crosstngs .nave a ruainage 

structw:e 11es1gnea ror tlll9 too-year noou 

now (lnCl!llatng woocJy e1e:ons am1 .s001ment)_ 
■' Stream. cIOS8.lngs nave no '11:vllisloo potenUaI 

(runct10na1 CI11lcail rups am 1n pliace). 
• cmvart l lll:ats illl119 low p:1ug potentlal (trnsn 

!bau1acs oc aenacrocs ai:e .!nstall9a wlleI9 

llOOC1e!l)_ 

• cwverts am tnsEa!fe11 alt t!ile oose or we mt 

ana In I!lll.e W1Ut tlll9 lilatural cbanIJ.91 

■ Any extstmg· CU111,erts or new eID!llgency 
overnow culverts tnat emerge ll!lgn.et: Ill. Ute, 

mi illlve ruH rowie1 oocnoroo oortmSpouts 
that llrtenel. m me, :natwai. cnmnel 

• stream crossJn,g· eu111art outlets are protectee!l 

uom erosion (extem1 Clllverts at least 6 teet 
l:ieyornf t!ile oo.se or the fl/JI and. llSB ene~gy 

CIISS!pallol!l, rNnere neooeCI)_ 

• cruvmt ooat, ouuet anCI. oottom am open ana 
1n .SOUill!1 UOmllP.!l!L 

• Doo;pmlS (C1e-epertn<a:n.a :1:1ac1tttoe can reacn 
ttom tne 1oaffi}flll1) Vl!tn W1Clers1Zeel. Gl!lliverts 

or Cl!l.lverts w:1m ll!1gt:I 1:m1ggmg potant!a:J am 
mtea mill .m emfugency mreroow cm.vert. 

• Bridges ll!a\19 s,table, non-eroa:Jn,g a!Jmtmenls 

ana 110 not s1gnmcant.:ty ra,,"tilct 1100-year 

filX:K1 now_ 
• SIJeam. cross:tn_g mLs are stah!e (Ulilltal)]g mIS 

are rnmm•eCI or :stalJlllZoo}. 

• Approacl!fil,g matt slli1aces ane!l Cl!Whes 
are · CIIOCO:rut.ootetl'' rromstteams ancL 

stream crossl.ng c:illl.vetts to tne Ill3!Xlmwn 

extent reaslll]emmg roae!l s:na!I}mg ana roan 
ru:a1nage .strucltwes_ 

■ mass r cns:n,1iear1nm mOO!!Il crossl.llgs moo·t 
.state, F!Sn a.n<1 w11ruire, an.Cl. Natl.Ona!. Ma:rll'le 

F!Slleiles serv:1ce nsn passage crltena. 
■ Decommlss1Dnecl sti:e.a.m OIDS!:1Dgs are 

exca¥llOOCI to m:nwne tne OI:lglD.al, stal)la, 

stream llei:1 anC!l clrnrulel slCl~opes,. anCI. tnen 

smllll!IZeCI V1'1Ul. mllICll anCI. vegetat!OIL 

storm-proofed road. and l andinq fills 
TJnstaibl.9 anCI potEntlally unstal)le, roa.tt a.ncL 

liaIICllng !lllil tnat CDll!lcl <tallvm secu.ment 
to a.strnam are .exca!irateCI (rnmovoo) or 

structu:raIJ.y S!tahlllZm 

Exca.vateel. spou :IS p°liacoo 11!1 loca.ttons wnern 
9IOCIOO ma.teil.al Will Ul}t lll!lte[ a stream. 

'" Exca\rateCI spou :IS piacoo w.b.ere 1t 1N111 not 
cause a -slape ramrre oc J.an<lSl.10.e. 

stonn-proofed road surfaoo 
drainage 

'" Roa.11 .sUifaoas ancl 11.ltl::l iH?s are lliyilio!ogtcaliy 
aa:ISCOllllE!CteCI~ from streams Mil. Strl?.am 

croostng cw11erts_ Hoo.Cl SUI!lace runon 

Js. a:ispersoo, ratMr man co!lectecl arut 

ronoorntrateCI_ 
• Dttcnes are, aramedl fiEqllently by fwtcUonaJ 

rutcn rerrer ,c:mverts, rOillng 11.lp.;; or cross mat! 

Cl.ra.lD.S. 

• O11i;[J.ow rrom ru.tcn rel19!' Clllverts Cl.oEs nDt 

Cl.1Sella!ge to streams. 
fl Dttcn Iel!e! Ol.l.lverts \\fltn gl!lll1es that Clell\rer 

to a stream a,r.e, .Iemovelil ,or 11.ewate:rea:. 
• mtcnes ano roaa Slllface Cl:mlD.age aoos no:t 

Cl.1Sc!Ja!fge (tnrougn cul\rerts, .rollilng 11jps or 

ot:ttel cross rua:!DS) onto aruve ,or potential. 

Ia:mtslllel.es. 

fl Decomm!SstonecL marls nave permanent 

aramage ana <10 not rely on 11.ltcnes_ 

11 Fine serumen,t cont111mtkms Imm roaos. 
rutoarurs ane1.11.1tcnes are ID1Dlmrn£ICI ny 

utlllllng seasonal ctooJUTes an0.11lStalfilng 
a va:nety m .smface. ruama,ge tocJmlqUes 

lnClWllD,g l:lerm rem:i,val!, roarl smrace 

shapmg (out.s1opmg. lnStopmg or cm.1,1mtngj, 

mll.tJ!lg mps, ru.tcn reuer eu1verts, waJterioors 

aJJCI olJlar measures to, cnsparse 100<1 sunace 

runo!ll a.na roouce. or ellmlD.ate SiB11lmEmt 

aeuvery to tne stteam. 
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TAB.LE 9. Typical m:ini.mwn s tandards for low -volume roads 1 

Design stand.a:nl Collector or ma.linUne road. Rnml access or 
secondary road 

Roa.cl subgratlG (11) 

RWWJng surtace Vi 1:lllll (tt) 

Roacl gracle ( % ) 

CUIY9 Ia.ell.US (lit) 

Roa.cl sn:ape 

Roacl o.rama!J9 types 

RD.a.Cl sllltace maitenai 

16--2.oO rt. W1cl9 

( optJDlla] 2-3 rt tillllc:tl) 

12-16 rt 

12'% max_ 

80 rt DJ!rL 

outsro.pea, IDsl'OpB!l, {!10\Y eli!l (5%) 

Dltcll,, (111:ctJ. .Hlllf!! CUl.wns, 

IO!lllng dips 

GraV81, Clllp-seai, pav1:1mEnt 

'based (Mil Ke ller and Sile.rar (2003 a1;l j 0reg □lil Depa r me.nt of Forestr:,• (2000) 

20-30 

12-J I] IJt: T/ilW9 

(opttonal 2 rt ~Cl!i) 

12 ! t 

15% max_ 

OUtslope(l, 1Ds10.iIJ8d., CIOWD.ed (5%} 

Dltclli, i'.llttll Ie'llf!! OU!vetts, IO]!l!lng 

rups, waite:r tia:rs 

.Na.lilve or gravel 

TABLE 30. Settings and equipment combinations suitable for various types of road construction and 
upgrading methods 
-- - - - - - --

Generic road type Hillslope characteristics Typical equipment types 

Sidecast (cut-and-s idecast) 

Cut-and-fill (with compaction) 

Full bench (cut) 

Temporary fill (cribbed) 

Reconstruction 

Gentle ( <35%); stable, far from streams Tractor; grader; water truck 

Moderate ( <55%); stable, far from Excavator and tractor, or tractor; grader; 
streams 

Gentle (<35%) 

Moderate to steep, close to streams (35-
55%) 

All slopes 

Moderate to steep 

All slopes 

water truck 

Excavator and tractor; grader; water 
truck 

Excavator, or excavator and tractor ; 
grader; water t ruck 

Excavator; dump trucks; t ractor; grader; 
water truck 

Excavator and tractor 

Excavator; tractor; loader; dump trucks; 
grader 

HANDBOOK FOR l?0REST, RANCH AND RURAL ROADS 

TABLE 4. Ti.mmg of road planning and construction activities for a Mediterranean clirnate1 

- Construction -
Season Planm1:1g and Field layout and Insp_ection and Closure 

design re-construction mamtenance 

Winter 

Spring 

Su=.er 

Fall 

+ 

+ 

+ 

+ 

+ 

No 

✓ (late) 

+ 

✓ (early) 

+ 

+ 

+ 

+ 

No 

+ 

+ 

'Key to symbols: + = good or excellent season for this activity. ✓ = OK or good time to perform th is work. - = not a very good season fo r 
this type of work. No = th is is not a good time for construction or closure work using heavy equip ment, unless there is an extended dry 
period. Each season has periods when work can be undertaken. Wet weather equipment work, if un dertaken, should be planned and 
conducted carefully, with erosion control work kept up to date. 
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1!1ndetrb[ ·with 
noo-woven seofjextlfe 

Entrance apron lemgt11 

Ctiute bottom ~dth 

Prallle akln,C centre llne 

Hli.NDIKIOK '¥Ctli FC(ll:!:ST, F.li.NCl:f Alm !!IUl!:M. !IOAD'.'l 

Ctlute slcle ~ h 

Fall 

FIG!JRE UM. 
Roet=ared 
cfitd:J SS', .if GD.i'J· 

.str□Gtf'd 1,1ith 

pr,i::p!:!: ra;,k size11, 
.roar grariatiol!l5 
.sJ11drJ:s1Japa:i 
dJ.ai:ineJ .ti.rm, 
,= jll"f' .. 'f'ilt 

cfitm. d Olil,,:!Ctrt­

Cing aZJ d e.rn,i:111, 
htJ t aiso mhili.'t-B 
easy dito11 meii::J ­
te.<'!12l!lGf' □simg 

m~ezy. Rather 
t1Jaa =oria.g a 
msraJmgcheoc 
dams m. ditdies. 
it is □·s-..iall'y test 
to red□Ge ti'Je 
i.olw!:rieofflowbr 
iamllii'lg.li!ddi­
dOJ!I.Sldiroh r e:ti.ff 

l'IG!JRE 1&5., 
Rooc-1i.ae d ,c:lmte 
or d!5!:m:J ,;j (Broot, 
2013} 
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TMILE 32. Guidelines for rocking a rnad 1 

Factors for :mcklng a :mad Factom for not rockmg a road. 

Roa.Cl 1S 1n a o=ta:t or valley -Cl!lmate. 

Soll zype ts wsal!: ana poor cuammg, prone to ecos on.. 

Road Js In a ary c:ttma!:9. 

wen aratne!l. .gravely coaa. 

Roa.Cl graele IS steep,. all}' •,vater wlll nava potential to run cJovm 
Genue roaa gracJe. less: tllan 8% 

tile ro:.iel aru1 eroae su:rrace. 
Tll.e mael U3B is permanent amt a.ocess IS 11eeaen tllmugnout 
tile year. 

Trus Js a ong lilille or ong sea...~l!l roaa use t!lat cmna oo tlme<l. 

to oocur ammg ary penoas ,or tll.e y,iiar. 

It IS not practlcal. or posswrs to cJm,s roaa Clurlllg unneeaee1 
penocts. TM roael can na Clecom.mls~ll9([ o[ ClDSecl ariter Short-tacm use. 

Heavy use is plannecl ror tlle roao.. 

ROOli: 1S Iea<1.lly avall®l B ana IelallVel'f !nexpB!lSl'le. 

Low use lS Jll lannecl roe tlle roael. 

R.00!{ Js scarce, mu::.--t ne llamro I.Ong CllstailllBS ana Is e.xpens:111e 
to apply. 

Hlgll. use rec[eat1on area mat wollla mali:e• It Cl1f!leult to keep 
ttamc orr roa<l aw:tng wet seaso.ns. 

Roael. can ne easily anel eaect1.11e1y l}IOC}[ro until weatner 
pennlts 

1,Mooii ified' from: ODF. 1000 

E!A}fDiil-OOK FOP. FOll!:ST, i!AUCE! AND !IUllAL RO.ADS 

Road Js lr.cateel Ol!l r1C!ge 0( ntgh on tile llll!ISIDP,B anel the(g lS 
lltlle IlSR or aam;i.ge ttom eros!lln.. 

TABLB 31. Soil oharacteiistics for road subgrnde materials:1 

strength., 
oompactton, Common symbols 

Matenal type and foundation Dmtnage Reaction to frost 01 soil types2 

su1tabll1ty 

Clean gra.velS an.a craan. 
Gooel to GKCBJJent ExoBl!e.nt Nooe~osJllgnt GW, GP, srAT, SiP 

sarul.3 

Gravels ano. sanO!l' with 
.non-pla..<@:'I nnas 

Gooel to m::ceJJent Falc to pooc SJ!lght to, rugn GMCl., SMll 

Gra ~•els ano. sanos wtttL 
p!asnct nnes Fa.lr togoO<l Poor ro lmpsrnou.s: Sllgnt to n:tgn m,ru_, GC, SMU., SC 

'Non,plasUc ancl sllglllly 
Poor to ratr 

Fall to, :tmpervlDUS 
Meruum to mgn ML, CL,OL 

p!ast:IC slll:s ano. clays {IOOstl.y poor) 

t. 911lum ana rugruy F a.tr to• 1IDJ]mlllDUS MMl.wnto 
p1ast:1c' sms ana clays 

very poo1 ro poor 
(IOOstl.y poor) veryll!lgn 

MH, CH 

Peat ano. otn.e1 rugMy very unstanle, 
Fatrtopoar SUgnt Ft 

organic sons poor mmpacltlon 

'l;Va$b i11,gto11 DNIR (19'81} 
' U 11ified Soill Cle1ssiflication Syst em {USCS) sy,m □1 
•·c1e.am" means less t han 12% or the ma.teriial is .smalla.rthan 1/64" (t fle smaflest pa rtidle Yisib le to th e ak:!!d eye). 
•Plast icity cam lbe tested by ~impre field meth ods, 1nclud i11g ligiltly w etting a ha11d .sa,mp,e.. rollimg tfle fine-s.i nto a ball amd tlilen i nto a t hread' 
before i,t crumb:les: The ra111g e cf p lasfo:iity i n,clu des: Non-plas:tic a t ln re;;d ca nno t be wmad rega rdless oi the m□i$lu re cc nte1rt; Low pl a~­
ti)city: af t.er 2-3 ti mes. t he mel ded ball wlll crumble; Medium pla5-tkit y : af ter 3- S t imes-. t he b all w rll easi[)• m 1mble witt1 moderate io:rt:.e 
{pre-s~ beh11een th11mb am d foreling e~; a·md High plastidty: tfl e b all w ill not cr umble, e'o'en wi h mcd'eraie o rce·. after five t imes. 
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ll'.ARLE 18. OUtsloping pitch"' for roads up to 8 % grade1 

OUtslope "ptt,ch" for Outslope "pttch" for 
Road grade unsurfaced roads surfaced roads 

:::; _% 318'" Jler root 112'" per loot-

5 %, ur per:root 518n per loot 

6 %, 5113n perloot 314 ~ per loot 

7 % 314"' per root 718"' per loot 

~-a~ 1 ~ pa[ root 1 ¼Mpeuoot: 

1Cclifo , i.a D'eparlme111t □ f f□ r estiy alil>lil Fire Protectio n (2008:) 

HllND!i!.0O ~ FOF: .FOF:SST, Mm;H AND !1.ilJF:.i\L .Jl:-OA[l,S 

TABLE 19. Recommended maximum rolling dip and ditcn relief culvert s1mcing, in feet, based on road 
g radient and soil ermlibility t , 2 

m,gn to, moaerate 

Law 

250 

400 

l 6(l 

300 

no 
250 160 

'Based on r elie r and .S'herar, 2003. Also su@g<!!sted b.)• Cal iforn ia !loa rd of Forem~ amd ~ire Protecti on in & hnic2l Rul e Ad den du ' o . 5 
1-:.c ::i A nnr:.n.-1 i-.r t""\ 

TABrn 21. Table of rolling dip dimeosions1 

- - - - - - - -- - - - - - - - - - -

Upslope approach2 Reverse grade2 Deptn below Depth below aven1ge 
Road grade ,(distance fiom up~ (distance frnm trough average road grade road grade at upslope 

(%) road start of rolling to crest) (ft) at discbarge end of end of trough 2 (ft) 
dip to tmngh) (ft) trougn 2 (ft) 

<6 5-5 15--20 0.9 0.3 

8 65 15-20 1.0 0.2 

l O 7:5 15--20 1.1 0.1 

.112 85 2.0-25 1.2 0.1 

>12 llOO 2.0-25 1.3 0.1 

'USDA-SCS fi91l1) 
' Sea als,a Figure 36 
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Outsloped 

I
, .. . .. ,· 

lnslopMI 

Crowned 

OIJl!SlopM t~ ds. ilFC! US>edl; 
-where road grncfes are geritle or 
mod'.erate t:SB-12%) 

• fo 1111inim1ze construction costs. 
- ·wner, ,::1,1t lo~e$ ~rl!/, (lily 

-vliit h ;an inside ditr~ where cutbanl!:s 
are wel . 

• 'whiJre m;i:d ~tJrf.!~ dr,i1ln.ige I~ to t.ie 
dispersed 

- alw;i,p; In ooncmt wi•th rolli lps 

insloped rwd5 w e u~edl: 
• · · er,t! ro.:lid t r.il1~!. .:i,re r'li'lodcrn~ to 

eep ('1:8·12~ ] 
• where roa.d grades. are moderate or 
stttp and $lippt!ry [m1Jddy. snowy or 
icyl 

- wher,e cutboanl:s. are, iJ.-et a:nd dik nes 

- ·wh ere fills iopes ;ue• unstable or 
hiQhly er0-0 ible 

Crown ct roicl · a, '1.JSr:d; 
- wh,ere road ~rnde s ar-e sent le or 

moderate j:.8•12%) 

• wh ere d'it-1;h•l!lnt maint· i '3d 
.ind r;;in be d rai:ned (1"1;.q1,1ently 

- where roads a re wide aru:I twa 
,11.1v w1m Is: ,om1r110n 

£";:ff(.J'l,wf;lli't:a..,. - ,..,.li~e tommier,;i.il Qr high 
traffi t u~ is oommon 

-where slippery er lcyoonc!'ltions. 
i:ire common 

i'IGURE 27. Roall 
surraCTi Sl!a·pe, 
uriuae oulSlc,pea, 
tmiopoo am:J 
CID~!l.li!S!(l Tlle 

ruagram ClfljJlU/s 

an oot.sil:lpoo 
road W1121 no 
l1il!cil (t(¥1J. ali! 

1m2opoo ,ooel 
W.ltll ll!le 1!lS1ClS! 

l1il!c'll (ranter) . anel 
a c:rownoo rooa 
\Vltll en m.sne 
Wall (llc.ttom). 

auts:AJpoo roo a 
s:mpa;; are gen­
era!.!y p.reterroo 
1J6C'allse ot lmver 
C'OilS1ruct1@ ana 
1m1ntenanc-e 

l'.l'(;fil$"_ WJ!i!eES! 

CUUJa.m:s am w1# 

\Vltlil :;prmg now 
an ootsl:lpoo roael 
s!lapecaE i!Je 
cam1J.11ioo w:mi an 
1m1cie rutcll . Nme 

Ula t .mslGiJOO ana 
cro~vuea .m aas 
gMera.llJ reqlll![e 
m:1relilmS1qJe 
cutting ancl 1ra i re 

nqner cutlJani!:'s 

tna~ oulslopsia 
maas noca use .c,! 
ll!le extra W"ltiltll 

ni:91iM1 [uq" a mt rn 

(MoelRi'eCl nom: 
.~am. ancl storm. 
2011). 
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Water flows off 
road SUiface 

F'IGILJIID1! 3:tA. Celi!tenmsi l'.!'IDlW 1111m proper rJIOSS-5J.OJJe tOI alil rni!pavoo· roaat Roaa ru-amage 11aws Mrnoot· 

l11strucaon ort me .roaciLsmtace mto srnrorni!!llng ve;geta 110n. Nctie me s.i!'gnt g.raele mmrsase at tne mia l'.1 

;noo.111e.r ta ~m::mzra ge rn't-IDJa l'.1 ruamage (Center m-Dm anti' Grave! Roal1' stue11e;s, 2005)'. 

Wmdrnw 
of' displaced 

material 

Water confined 
to .mad sl.llface 

Water comm.ed 
to rnad surface 

Wincl:mw 
of displaced 

matertaJ 

F'i:GIU1m 31B. oente.r.une c::rown nas 1l6CUme.UUSSnapen overtlm\.l. Roat::i!smtace e1ramage1St.rappe11an tli!e 
ma:Cl Jtiy .r,r.a 1Fe1 mmre.ment. ,gq:aeler itl-eims or tiy roae1 ruttmg ooeler li!eavy mime. Roo·C1 11ramage t.ra.1re1s C!DW1i! 

tne ruttoo rooC1.sun:ace causmg eros.t:m, less rd' rnaa matez1a.1, anC1 .!li!CTii'asoo mamtezi!anae. TI!e rnraC1 arn ne 
rSSli!ap;,i:1· to rastom C7DS:S' rn:ama_ge, nut nl!lli:i!g are neooeC! tar errsct.n1e, pern1Bli!ent surra ere llrnmage 
'Genwr tCN .iD1lt ,anC1 Gmvsi1 Raa:a Stue11es, 2005). 
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TABLE 20. Comparison of drainage structures used on dirt and gravel roads 

:;~~cture Ditch relief culverts Rolling dips Water bars Cross road drains 

Drains the road surface; Drains road surface, 

Purpose 
Drains the road's inside Only drains the ditch if 

Drains the road surface 
ditch and springs on 

ditch dip is deep and intersects decommissioned or 
the ditch closed roads 

Construction 
High Medium Low Low to Medium 

costs 

Medium Low High None 

Maintenance Needs frequent 
Needs occasional repair 

Needs frequent 
Should not need any 

inspection and inlet 
or reshaping 

cleaning, reshaping and 
maintenance 

cleaning replacement 

On all road grades 
On low and moderate 

On all road grades 
grades On all closed or 

When to use On high or low traffic 
decommissioned roads, 

roads with frequent 
On high or low traffic On low traffic roads or especially at springs and 

maintenance 
roads seasonal roads seeps 

On infrequently 
maintained roads; or On steep grades (>12 % 

Where the cross road 
wherever they would to 18%), depending on 

drain would feed water 
When not discharge to streams or traffic type 

On high traffic roads onto an unstable area or 
to use onto unstable areas deliver eroded sediment 

Below unstable or to a stream 
On curves 

raveling cut slopes 

HANDBOOK FOR FOREST, RANCH AND RURAL ROADS 

TABLE 4. Timing of road planning and construction activities for a Mediterranean climate1 

. Construction . 
Season Planmi:tg and Field layout and Insp_eetion and Closure 

design re-construction mamtenance 

Winter 

Spring 

Fall 

+' 

+ 

+ 

+ 

+ 

+ 

No 

✓ (late) 

+ 

✓ (early) 

+ No 

+ 

+ + 

+ + 

'Key to symbols:+= good or excel lent season fo r this activity. ✓ = OK or good t ime to perform th is work. - = not a very good season for 
this type of work. No = th is is not a good lime fo r construction or closure work using heavy equipment, unless there is an extended dry 
period. Each season has periods when work can be undertaken. Wet weather equipment work, if undertaken, should be planned and 
con ducted carefully, with erosion cont rol work kept up to date. 
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Type 1 Roll.m g Dip 
(Starn:lard) 

Type 2 Rollmq Dip 
('Through-rut OI tru.ck berm ro-a.tl rea.cbes) 

la!f' il.~ « 'Nl~­
borrn 

Type 3 Rolliilg Dip 
(Steep, road grade) 

Type 1 rolling clips are 1.1s.ied wnere road grades a.re less t han about 

12-1 4 % and mad nmo.fil is ot colil fi liled by ai large thro1Ugh art or 

berm. e axis of the dip shou ld be perpendicu lar o the 
oad alignment and sloped at 3-4% across the mad 

re.id. Steep roads w il I h aive lo rngeir and more abrupt 

dip dimensions to develop reverse g@de th rough U 

dip axis. The road tread and/o:r the dip ol.ll:let -c.m 

be roclred t o prot ect a,gairut erosion, if needed . 

l"ype 2 rolling clips are constructed on roads. up to 12-1 4 % grade 

where t here is a through rut !Up to 3 feet tall, or a w i:d!e or tall 

bem, t hai o er.vise- blocks road drainag,e. The berm or 

native through an material sho1Uld be removed for the 

length of the dip , or at lea.st throllgh t he axis of the dip, 

o the extent lilee-ded to provide for L.1ninterr1.1pted 

drainage onto t he adjacent slope. The berm a lild 

slope material can be excavated am::I endhallled, 

or the material can be sidecasl: onto natille slopes 

up to 45%, provided it wil"I not enter a stream. 

Type 3 rolling clips are l.lti lize-d wtie e mad grades are .steeper th;m 

abol.lt 12% a rnd it i5 not fea.sible to develop a reverse 

,grade t hah 'vill also allow passage of the design 

,.,ehicle (steep road grades requ ire more abrupt 

grade reversals that som e vehicles liil1ay rnot be 

able t o traverse ~" · hout bottoming out). 

Instead of relying Olil e d ip's grade reversal 

to tru m ru off off t he roadbed, the road 

is bu i -,.,.,ith alil exagge,ra ed outslo e of 

6-8% across the dip axis. Road runoff is deflected 

obliquely a.cross t he dip ~xis and is shed off t he 01Utslqped 

~ection ratheir than -cont inlling down the steep road grad'e. 
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'TAlll.E 1 
.AJn example of di'tch. e ert a ml ng dip spr-.a:dng 
g idel· es · fou di i e Universi1:y. of C- i ·a .n· ·s. 
Pub ica · 826,2. Ru-ra ·oo 
.and Marn enaoce GLl'ide 'for CaK amia l.fiOOWT.lers 

{ er et . . 2 ... aoopte . m - er ancd s a 

2003 _ N'ot-e tha.t Sfl),:OCing o.· rol li~ dips aoo □itch 
rel ief oul'.'erl:s be a fuoctfan of proximity D a 

clca:!r spadng ear 'ttle anneJ. 

Nonems1ve S01lis 

0-3% 400' 250' 

4--l5% JOO 160' 

7-9 2,5.0' 130' 

0-12% 2{]0' U5'' 

1.2 160' 10 .·· 

Note'~ (1 Low 1Eros:tm11 :Soins- = Coo se Roe ·y Soft5, 
G.ra'l~ J.. .and So ~ C ei 

p High !Erosion Soil5 - Fine. F iabJe S i Is. 
Silt. . e :5,a ds: 
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8 Appendix C- Legal Pesticides 
 

 
 

LEGAl PEST MANAGEMENT PRACTICES 
FOIR MARIJUANA GROWERS N CALI FORNI 

[;t.eparlmool o' P:esticide 
.Re~tlon 

PESIS OF MARIJUAN~ l!'il CA,llfORN IA 

Ma, ijua ·· p,!!Sls var)' acoordin.g ro cu 1,.,.,r (v;;, e~), 

whether the plants a re grov i nd,:,O!'s Qr ootdoor:s.,. d 
v1here the· plilnlS ,1re grown seograph~-~r - 0 !i)C~IS 

included in t.ll is review are l)r lml-narv ancJ bMt.>d on 
• e f,i:illow ing~1:ures: 1l p~n ,1tloh !1;IVN1 in 2013 bv 

-Whilr\eY Cr nshaw,. an eio: terulor\ 11!,111:ornolo_gist .ilt 
Colorad ll $t~t~ Un 11'~1 s.1 ty, .i-n t 'iiow artide bv John 
M. M Partt.Jod, a l)roftssor al fo mi I'/· medicine. at the 
Un 1,,/,ersit',' ,:;,f Vc~monL We als,;i received ir1put '.-om 
lA-'V'in Ho[frnar,, rimary St;;te Entcmologis,: , Caf, fon11a 
De partment al Food &Ag u.Joure !CDFA). 

HOW TO INTERPRETT~ETAl3L!:S 
Table 1 llsts ::ic,tlve I 11r~1cnc~ l'l()t ,ill~i;;al to use on 
(lll;l rlJ\,ia na and ti · pe!t.s ll'la-i th~~ .ictive incredients 
rnni:e!, 

mese ,active ingreoiei'lts are e~-ernpt ·rom residue 
wrer.ine:e reql'.llreme,n§' -and e!th~r e~e-;npt rrw" 
regimi!tion reqlllremen~• -or re(llsr-er~ for a us~ tlta-t'~ 
bro-.ad enc1Jl!h to 1ri1:lt:1 di2' uw on marijuana. Retidue. 

tolerance ,equ1,en1d1t.:. are set b)• U.S. EPA-fur eadl 
J)Cstic:ld~ O;) @ach rood crop and is e a aunt □f 
peslieid11 residue allowed to rem,i" in oron each 
reated crop ,·,i '"reasonable ,c.e(ta ' nt)• of ll i> hi!fl'l'l. " 

So..1t_e pesticides .ire exempted frorn t!i,e to r.iote 
requireme11twhen ttiey're found tcr be .Slife. Son11: 01 
t~ese pestiddenre rnicle ;;l•bil$ed lns-ect pathog.ens 
(e.g~ fJociJ/ys lhuri1111 ensB) or biuruhr,icicll!S Je.g., 
!wCJ'l/11~ S!.Ibl f)f), G/u:;dati(<.-r'n vUmsl 

AcU\'e ing redients exem pt )cm re_gls r.;itlQP 
requirements ar,e rnm ly f~ii-gf'jloe SH•ntlal oil~ sui:l'I 
as Jlep;permlnt o,I or rose rr1<1 rv oil, 

Tabl~::? :amt ~ fi st pests of rnarrjuan.a growtr, outdQOf$ 
and lndocrs, and Tab II! l shows ~es ~ arranged bv the 
portic,n oft he pla n, !Tie'( attac)(, An expl11na lion of the 
, um n !Jheli for l'ab(os 2. ·and 3 fo llm!i. 

l'l:5'T5. The ta bles Show the most li1e _pests fn 
c~lifornja based on D:an$haw's pre,.;;ent&tlon ~ncl 
McPartlan.d'5 115t ·and Ble:a11oecl from CaJ11oml11·:l~sed 
web slrteS, and blo'&SI. Some PffiS lhu drtM .!Ui!ntion on 

~eyer., biogs (ecS,, , u~ t mi,es) may lie W01"5e d'1.1ring 
dro~P.ht ~•ear. , Mart'/ have c'(-clic popul a.lion 

"40 CFR jCtld~ or r .. detal R~<1l:i tl<>11$) 
2 l!r, r Fl FRA r<ict!oti 2S(b) aoml :1 CCR sKtlon 61'17 

fluctuations a ni:I other.s ar,e mair.sta'(5 of gen e r al 
greenh□1.Jse cu[fa•alfl;)rJ (e.g., IJ/'hlte(II ~. t11rlr,6, ~f,il 

lungus gnatsl. We11 ;i<Jd ~eedj to his con p-r: \'Ill n1 
when we !)ave more Information. 

DhMA<S E, for dmn:ae,e cau:.la'd by gre-enhouse pests. we 
de i•~cd in formati.::m from t ra nshaw's pre:sen, atioll: fo r 
thllt of outdoor pes.\S "' en th.ere wasn't an~ 0/,'-Ef'lap, 
M~Pariland's list Wc<S us:£ll:La11d lnform;i tlori frnm iJC 
P \1 fo r various t ro~. Accounts of ca age b,y r-olie11ts 

is anecdotal. 

Pi:STS NOT OFFlC:lALL\' IDE rlFI IN CALifOR IA. tr!!·vin 
Hoffman of CDFA notes th.at several ma,nl uana pests fn 
othersta t~:i ~rn nol yet kn□-wn in Califo rnia. TheS!!" 

pa~ts woul::J add ta tlll e russet mites, aphid,, ~u WOmJ.!i , 

oudworms, borers :a,od flea beefil es already 1n 
California_ As roore· a,td more m~rlj11ari.a. ls planted 
thro,igl:io<JI: the 5tate, coll«. ng ;i,oten~~I pest$ wll 
en;;,bl1: entQm()l'ogls~ to lden:tlfy new spi:!cios, 

l HE' IMPORf{INCE OF COl!RECT I DENTIACATIO . It';:. 
cssi:mtral w i:d~rttify the· potential pest, or yet mav 

lawn , iii hJtile ·prti.J;ram fll ii mite or in?.<:t trut l~ri't a 
pes;:, And lilewise , you need to ~n0\11 ths! O?['l'ect 
$pec;1eS or you may use th e •mcr,ng man:c,gemenr 

strategy_ For acQJrate ld1m tlflc.ii.tort tak s~im~J\~ m 
-a ent (!([D□logis . 

HOW1'0 .PRl;S_l;RVE- SPE IMl:NS 0~ lflaiffl FlCA!IDN, Ir 
If! , 1ite or insect !1p~□rr1 ~11 is hard b□dl i ed (e.g., 

be,etles, moths) car~fully place it n a small pill "1;;;,I and 
cmhion w it h crumpi!!!d tk!.Sue ~aper. If vow SJ)ecim!!'i'I 
isn11 yet deoid, pu, It In q pr .and place tn a Fre«m!i;-
011.errrll!ht , Do not wrJp 5f]1:Glmcns In tr~e :iod seal 
them 11:1 p-l~soc b~~ UC' ~•l'.>1.i' II nd up with smashell bug 

i)llr S, 

P:. ce soft0 bodicd SIJ)~Qmeflli (e.,R,, m ltes, le~ftrcp~rs. 
ap,1)111$, c;,terr:>:1llo1rsl 1n J r lllled with rubt>ine,. akoticl. 
li'Jd ude writt lnfotrn:itio such, a~w ere on t he p .n·· 

vou fo uncl the spee·m·en, the genetal lpc;~tiQn of the 
plant: • .ind date captured. Note original color .i n,d 
texture, sioc:ec t!i e5e wjl cliani;e once you immer.l;C th~ 
:.pecimen iri a coh□ I, /\1,w helpfu l are pholoi,!rn phs of 
th~ .spedmen it's or~ln.i I liB'blM, 

1PM Pll:ACTI.CE , Most of the~ are standard practlt ~~ 
(or pes :son asts c,ther than rnari"uana. l:'or mor 
detail!!d e.plana .-or.,, ~e ·ntol'miltion com Pl~~d try the-
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U1J;1i1112rsify of Cali tr;;r r1 ia :St..:it e:i,,i -cl~ 1PM Proe, r .1 i juc 

1PM) ai, www.\J]m.u=da\!i _cclu. Vou can ,enter a j:lcSt· 

name In the .search box (e .g., cutworm ;ind re;;,d a'bai,rt 

H' M 1m1.;:: 
marl.ft , e,r arl ana !l/fO\•m i11dcors., go t<i,the UC. 

1PM " , , lfe lcon _ =~ -'• - and scroll 
dow 1h~ ;i_tp aiL tiei!•I 11st ufltiJ \' (!'J reach ,,._ , _ , 1 1 

' . 
Sa ~ pta<tm:i:!nvae•E!I: utWd l:Jee.ause 111,w~p~l'I ia 

ecrty all M ti ~escs. ~i::irexample-, whe la getlng 

aphid.;, Whl .files, o1nd t rips, g,i;i·1tc~ can attract 
p~~eot,\i and pi:!r.i~ · le i:!f~n'.l pods by ph nlin~ strips 
or be cffetl• of co\/er craps je.G., Califotn1i:E budi:whea.t:) 

~cl ciet:i/~ planrts-e;;.pe,;lal v tlwse rn the ,;arr,o' 

mll~(ii rcl, at,t:I su1 flo'l'leil' f,fmll ~ (P c ,e:t & t1i ill , l ~~~}. 

l EGAL PESTICI E5. Tnese afe. cotrered above in U1e 

Table des.i;:riptten and ar e el'i~m pt from resid~e 

,o:iera11 rec:iulr.erments rmli e, r ex-em pt from 

r(!('Ji trntto.JH~ · Ir mtJntson ,ef!fs tern for iJ9e ~t lfi" 

bm .id ~□u i:;h to im l ude u~l? •an m.irijuma, 

Table•' .shows r:epresentai:fve rna1i] ua11a pests l!J.y li lant 

par No~ ;i{I ofthe:i:? pests are important !but the r 

colleetl1,le dai11:1~se iriay t ffe . he o,;e~II hP-e1lf"i of t hi: 

r r. 
R;EFERENCE5 

C1qri~ aw, wh·tJil.ey. 201~. Chall!!nge~antli 

o,,pport11niti~ ft.:1r pest tnanagef'11~nt of medic;:i l 
marij uaru i111 C□l□rildo. Prese ntati,on. 

Mcl'.a~l2111cl, J.M. 1 996. Cann'lr.ID,ls p ests,. J. lnternatl. 
Hemp Asmr: 3.tZ): 49, 52-55, 

Piick i=tt, c;, H, ·& , , Bug e~. 1998~ E11'hi11nCing 
Blafog"L-al [ ,ant ral: i'ilabtlal m~nagem 1L lo p( . lr{l[,f:! 

ootu, ar E!l'\E!mies Gfa§lii:wt ural pests. UC Pres:5., 

Oakl,md,. Calf. 
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Table I . Active ingr@dients that are e,xempt fro,m residue tolenm,ce reqi.lirements"' and e,ither 
e.xempt from registration ,requireme:ntsb or registe-red for ar use broad enou~ to ir, ch,1.de us-e o:n 
mar,fjua l:11.1. 

ACHV!; IINGReO:IIENI 

Ba.cilll.l$aJbtilisQS;T'1 

Saciltus ti.Jrin~ens~l .SU bsp. aizaw1;1i Cl' kurstsf:<j 

Bacillus l huring Bnslsi>r subsp. i~,ai;f~a$ 

Beauveriai bassiana•~ 

ihortr:cul t~r I oils (petrol'11um oil) 

in~ectiei I oo p,-s• {potassium 5alts oH att•f acids) 

Eron, phQ'~phaw•. sodium Ferrie ED-TA" 

neem o-JI" 

f)()~~~lmn blc~r,bon:;i te"; $-Od l •m l.l f:carbon::itt• 

predatory nematod'es'' 

romm ry ➔• pepper min. e~serHlill oll~b 

S\Jlfur" 

Trlch.ock!s'ma harziarium01 

~ -llO CfR (Code of Federal Reg1.1l,.tlonsl 1 

Fl f RA.~2S[b) and 3 CCl't§6147 [Fl .. tile Federal 
r11~~ii,;ide, f 1,1ni,;.i • , ,md 11:00!Cnticide Att; 
CC:R. Califomta Cade of RegtJlati'o.n.s] 

a,phids, whiteiiies, fumgius gnats, eaffnlne rs, cutwon:iu 

root diseases. powdery mildew 

llOOlrn larvae (e.g.,. ootw□rms, i:nrdworms; borer) 

fly li'.il'V~C- (c-3,, fungus gnats] 

wbltcfl ics. :l ,Id~. 1rlps 

white-fl es 

root d iseases 

mites-, aphids, wh !:eflles. . rJp~; PO\li/de ry mll cl e\Y 

ap hf,ds, 1Mblt eiJ)e5, c:u~vj)rms, burJworms 

s1'1.1gs aru::l snails 

mites.; pawdery m ildew 

powdery m ild ew 

fungus tw1als 

white, ies 

mRcl'S, IIC!a buelliH 

root d l,sA...M s 
t l!iotungiail:c~ 
2 Bacttt,lat-oas.ed i11sect pad~er1 
l Fungal•base-.j ,jris.e,; IJ'itho,pn 
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Table 2. PEST MAN'A.G EIVI ENT 'PRA·CTICES fUR MARIJ UANrA GROWN OUTDUOHS 

II I PM 1PRAC1IKE:S 
II ll'ES}" DAMAGE (monttul'Jng; oulw-r.-1, ph~lcJlt. PESTidDES 

med1r1nli::ii l, blolai:lc.all 
I 

Mlif.S & INSECTS 

'lWO-'SJIOUecl :spider rnlte5' I I 
□eel) du$t c:low11 b',' h~n~ 

Telrany.d'IUs urltrae 
I .Suck pkmt sa j>J stipple off pl.inu ( dust Ir~ <l 

(a11tl other 
leav Problem} 

neen oil, · ort:irultural o:il 
e ,w.;:hitl:ae} 

G eri:::1se ~r,ed1;1•tory mlti::5 

russet mites suet: i~I l'il~ s~F'; kill I neein oil, hori:ictjlturail oll, 
JioJ l:a ~:spp_ le<a11t.es and: ffllwl!rs. ' ota:t:s~ prod,l'lory mitts ~lfur 

ciickets lfi'eld &. house, Eat seedlfnJIS Luse 'floaling row col/ers or -
ccnes. on individual pfaats 

termites. Eat roots Q !lod ne,;;ts -
reafhoppers 

.!ittct pl.a n sap; O nQ!l r.;ig!l' . tural e:nemle:. horticultural oll or inseictl-
\ !/e<I cE! P 11lants b'p' plan -ni;i ne'!::lar S<l\fICe.s drlal s□ap.s fo r nymplili!-

:ai'!hl'd5' 
I..! tJ@nt S>lP; □ ,l!J:1,p llo,u tic:k 'I' ci r 5 andir8chtlit h0rtic1.1r1 ral 

Myzus parslcae, /,#ils.fobae. 
\!!/ea\ien plants [ l11res) □ii , lm ec.t i1:idal soaps, 

Uos ori··pl::inh Beauweria b~aiu1 

whiteflies 
Li__ilP~ 

a~adirach.tin, harti£ullo:.i ral 

Trml!il.lrod~ Vflporarrii;;rrurn, 
.Sut:k plant 5ap; p, yelkl i/1 s~cki; cairds ail, [nscdicidal soaps, 

.13€in isa tabat'.i , a. argootllol 
~lwn pl<1n~ □ · rdl ·cti\ul pkm ri U ch rosemii r, + ~ pr;,ermlnt 1llils, 

ae.aw _a bessialla 

leafml111eRS SOl'e- in,o roots arid a move □I cier in'les-t ed lea.V'l!s: 

lin l;Hll)';c;I spp, t,l!!lllle\, [il!ll! biornn,tmJ: release :mc.lirocl11tr 

Ciglyphm-parasito ids 

I 

uirl:wmnls 1:lse phe romone. tra?:5 to Ve~etative st,a,,,i,e ~ ly: Use 
I 

<C AQro!is ijl$IOO, detect adults. Bacillus thllrtngiemfa 
I 

:ffi ~ooapte~ ~ gua 
Eat seed! i:,cs, Caem01R weed~, whii:h .serve 1~.1.1161aki f es1H1w: ns: Qd I~ 

i- (NDctuidaej as a, r.eservciir m- cutworms found, insectictdal: .sciap; 
Cl. ai;i,d othe<r noi;hlids a:iadiradl -n 
Q 
0 O hate p.lants to dislodge ·- ~Ud'H(lr j'f'I$ Cl. Veget:,i ve s !l,ge OTII.V! Us~ 
II.! r\el l(Dsl !a!fPB z.e:.i 

l!ar\'al! 
..I Eat flower ing buds 

□erno,..e infested rbud:;. 
~ Il l.IS t~Urillgien96 

(Nio..luidaiej lrurs:aki. iinsatHcidal soap 
U lam com a.s u ap orop 
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l 1PM PRACTICES 

PEST PAMAGE (mo1:1lkirll!c; CL!!ll!.lraJ, el>~i!;.'111, f'fST.teiDES 
mechantjE;a1, blofoglcal) -

Bore: into stems 
<:(" 

fl'ea beetles 
{s,nrbs); fc-ctt o.n se· reflecthre mulches a! 

~ (Cf)r)'somcll i,'! I seedling, .ar,d leaves lamt trap crops (e .. g., racftsh st.Mu~ 

C of klrect i:, l~nts or Chine se mustard) 
0 (adults) 
IP 
~ 

8 scarab gmh!i 
Bore lnt;;i $1~~ Cilse pa rasit ic nem.itode~ -(possibry ethe r beetl'es) 

MAMMA.1..:S 
-

mke ('e.g., hou5e mice} 
fat yoWlg s prouih ,a,n iil 

Coouble wnip :) 3'-t. II chl'i:kett 
seecli 

wlr,e renc.e around plant !> 

roof rats, Riit11.1s ra tus Strip l:,ar, from :stems Lirap [minus rcd'ent lddl!:!ll 

w om:1 rats, l\lf!aloma spp. to build nest Uo ini1 h(lrQ 011'11 bo 
rndenticides* 

Tunnel thn,wgh. Ci'1st.i ll un dC?rgrmmcf fencin,g 
pocket gophers:, pl a nt ll'tg -ar ·a.s; rtN!"ll oi'1 [h:.i rd. vare dloth er~ .. me-sh 
Tootnomys :spp. plants,: gnaw on pourtry w } 

i ig-ation lrnM Q ou,f!t liarn owl bo & 

Columbian bf:at:k.-tailed deer, Knocl\: over plants; Li1stall deer reming, 

Cdocoileus hernionus leave d il!nd'er, ·-
oolutnbianus droppl~ a nd th::Jrs 

b-.e.hindl 

bfad: bea~, Ursosamc:rfcana. Knock cnrer p l,mt~ Cil,st:.ill elec!1ic fencing -

-· .. 
• If using a rode-111itlde, use prcduds lh:1h'll'e nol DPR-..,estrw;ti,d m;,-te.r,al/i !:Ir f<:dc~ll'f rc:m,r.u1,;f•t151li P!!li tl 1d s arid .ire ~ tered for ii 
broad ~ "'"Eh 1,1 :.; tQ in~IYd use ·n or a, rouncl m:a lij1.1a11a culttvatlo sites. If liSf,ng e roden.tk:lde alwayue,ad 8Jlld fot low tlie• label .flhi:l 
ch.eds: t.o•me e~re 1.hattJ~e- Larg1:\ ruilcritl il h~tcd, $~i;Q111;l'•g<:ncrntir;m ilnti~o.~gu~1nt :pn:>!lU>Ct~l«mt.iin IJtc activi? in. ,edoonts 
l;,t,;idif=tllil, .brom.idiorooo, difernai;oum, and di ethlalone} :are Dl"R-rertrlcted materials oot la.befed fod \e ld Us,e and sl:ioiild ~ b~ 
used In or emund mar i:)IIBn culri,,..,linn ; i l,;S, 

-
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Table ~ PE51 MANAGEMENT P,RACTICES Fl'.Ul MARIJUANA. G ROWNI INDOORS 
l!i:.g,, greerihPl.fSla!S:, sfleds, and gro\!l l"OCillilS) 

PESI DAMAGE 

DISEASES 

powdery mildew Gri:iw on le.ives as 

!;p™'eroth.."'Ql maculari$ white i!hd !lJclV po •i• 
der\l ~tches: 

A · ;t;k root I p~ and 
pythttJl'lfl r<;,~t to!$ 

1,\.10il'$ens when pl,an~ 
Fythium spp. 

grow if'l \lleh1fl 

MITES & INSECTS 

!wo-$,pott(J(I SIJ'ldct mite 
le'lr.;in:,,;hu~ i.il1iC;!B 

Suck pl~nt sap; :stipple 

ja d othet Tetranychid~o) 
l'eav,es 

leafhop:pers 
~wck pl,ml 5ap; 
wea'ken pti! nts 

whtteflises, 
Svck ~1lnrt s.i.ri; 

Triale<J.Jrodes lli;ll!)Orariot,Um, 
weaken pla.nts 

8eiri"!lla l~OOO, Ill a'( Ufolll 

thli'ips 
Haliothrips: haamoahcl11ali:Gi Stipple l'eave:s: aind 
Franldini dla oo::icterrtali&. I ~•ecto Vlruse~ 
Thrip:5 tabiaci 

-

da lit•winge:d funem, l;llil;'Jh 

(D,lpter(II: S(larld:;ieJ 
1J::1rn:as .roots :ei11d 

ei--adyga spp, 
stw nt plant gTmvtih 

Tab:le 4. PESTS OF MARIJUAINA BY PLANT PART 

Seedlfn;g5 

cutworm!i 

flea :beetles 

s lugs 

rodl!nlS 

birJs 

ea iJ.eetlei 

leatfminers 

lbudworms 

s pl'de[ mites. 

leafhappe.(s 

aphids 

itdli~s 

ff>M PRACJICE!S 
(!lllQnltorl t111; rul'!U1Ja1, ph,~cal, PE:Sl'ICIDliS 

mecl:!anlcal, blologicell 

Cil-;e f.3 ns to rmriow * h□ rticl!flturilll oil; oeem ·a,i l; 

drcul[lltion 
sodl!.im b carbon.l te, p1;1ta~slum 
bicarbaniit:e-1 ~ dllus rubtll is. 

void ~ydropm,i 
lr,oorporaiba biooontrol ;ig!!.JII:$ 
Into m ot-groviing media (e.g .. , 

psrod1.1etlon ,:;.r \'Jet soil G lodadll.lm VireM, Ttidlocierma 
oondlttons, he.rziam.111, Batiiltuss.ibtili~ 

UlslnJ~\ ,;i;rlfiniS,$ bt:fore 
ntrodll~ngto growing neem a"I, l'l t1Hi;::(lltui,1I oil, :Wl,fu r 

area 

□erease predatol)' mit,es 

O ncou:rage natural enemf2s horticultural oil orins&ticida1 
.s:aa~ for nymph by planting nectar sou ces 

J ang up yellow-stkky cards 

Ose b acc_m~rol~ Enr:.inia 
formo,~ azadfrachtin, ~la 

bassiana, cltloarrion oil, 

Llang up yell'o'lrnr blue 
horticultural o'il 

sticky cams 

Li\!loi'd overwatering 

□se 1:irnwill ll media that c:aollus thuri n9iern;ii. iiSf'arilGi'iss 
deter,:; gT1at d'evelopme.n:t jBTI): predatory nematodes; 
□ang up yellow ~tic:ky_ca~ azadira~ -un w il dr~nch~ 
Case blooo11tr,ol: so I• 

dwelllPg pr,ed:atOl"J' ffll~ 

ra.ts ffea be!!tle-s 

wh·te roatgrubs 

r[J'{)t m.igr;:ot3 

!ern'l i'l s & a, I~ 

f i.! tlgU~ gi!ll i'l~ 

1illr-ewcrm~ 

I 

I 

I 
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Protei::ti n g worlkers, tihe public, and 
the envtrionm,- 11 t from advelfSe ,effects 
of ,pesticide use in can nit bis 
cultivation is c ritica1r to the mi:ss·on of 
t he California Department of 
Pestrcide R,e,gu lation (DPR)1. DPR and 
the Cou ty Agricultural Commissjoners 
(CAC) @nforce the us aind sat o'f 
pesticides under Dlvlsjons 6 and 7 of t he 
Ca 11 ornia Food and Ag riculrt:u ral Code 
(FAC), and Title 3 of the Carifornla Code 
of Regulations (CCR). hese laws and 
regulations apply to alll p!;!sticide use; 
cannabis is no exc,eptLon, 

Al l pest c,de p oduct labels lnc:l.w de 
a warning statement, precautiona,ry 
stateme nts fo,- prot@ctiri g1 huma,11 and 
en\l ironmental l1ealth, stora ge and 
disposa l st: tements, and cflred ion!> for 
use . By law, all ,pestidde users must 
follow thes@ stat ments . 

When using pest:jcicle products In 
cannab,s cultivation, applicators must not 
use a rate that is higher than th rates 
listed on the I bel and' follow the 
agricultura l use req uir@me11ts including 
method of ~pplfcatmn, restricted ,entry 
fnterva l, persuna l prntec ive equipment, 
a d prn-harves i ervijl . 

Some pesticide p r-od1u,ts a re never 
allowed ,In ca11nabis cultiva tion under ai y 
ci rcumstances (see DPR's docL1ment: 
Pes ticides tha Canno be Used on 
Cannabfs) . 

1 o ■ 1 r.,: •I ," ~ ~ 

..... I Deportm~n t of 
\;;;Ip( PeStlcicJe Aeg ulat lon 

Always read the label prior 
t o us i1ng any pesticide. 

PRODUCTS THAT CA BE LEG-ALLY 
APPLIED TO CAN ABIS IN CAUFORli\l IA 

A pesticide produc'" can legally be appried 
to cannabis under state law ; t h@ actrve 
ln,gredie11,ts found In the product are 
exempt from residue totera nee 
requi remen s a,nd he product is either 
exempt from re,glstra Ion requirements or 
regist:ere<:l for a ~ se that ,is broad enough 
to include '-Jse on ,cannabis_ 

R~sidue toJ@rance requirements a,re set 
by t.1_ s_ EPA for ,:,ach pest icide on ,ead, 
food crop and ar th amount of pesticide 
residue allowed to remain In oil each 
treat@d crop with ~reasonable rnrta in t:.y of 
no 11-ijrm," Some pes ioid@s are exe pt 
·From the tolerance requirement when 
they ar@ found to be minima risk. 

Active ingredien e:icempt from 
reg istra.~ion requirements are mostly 
food -grade es.sen ial oi s such as 
pepperm I nit o I or rosemary oll, 

Cannabis cultivators w o re lic~nsed by 
the California Department of Food and 
Ag i cu I ur a e ,required to comply wtth 
pe5ticl.d e la~ an reg u I ation s as 
enforced by IDPR an the CAC'.s. 

For more informato - : 
www.cdpr.ca _gov/cannabis 



C8  
 

 

 
 
 

-

THAT ARE LEGAL TO USE ON CANNABIS 
- - - - -

The following are examples of pes,tlclde active ingredients that are eJ1Cempt from tolerance 
requirements and eitller exempt from registratfon requirements or hav,e labels broad enough o 
include use 011 cannabis . This is not an exhaustive Hst of active 1ngredlents tliat may fit the legal 
use criteria. Toe active ingred ients ar•e org nl:zecl by the intended target. 

,., Azadirach ·n 
• Bac/lJus thurlnglensis sub .. kurstt;Jki 
• BaclJJus thurlng/ensis sub. israelensis 
• Beauveria bas.siana· 
• Burkholderia spp. stra in A396 
• capsaicln 
• Cinnamon and oinnamon all 
• Citric acid 
• Garlic ancl ,garlic oll 
• Gi:!raniol' 
• Hortiwltura l olls {petro leum oi l) 
• Insectlddal soaps ( potasslu m salt of 

ratty acids) 

• flad/lus amyloliquefadens strain D747 
• Cloves and clove oil 
• Corn oil 
• Cottoriseed oil 
• GNodadium virens 
.. Neem oll 
• Peppermint a n.d peppermint oil 
• Potassium bicarbonate 

Potassium silica e 

, Castor oil 
Geraniol 

• Iro.n ,p'hos;p l1~te 
■ Jsarla tumosoros€a 
• Neem oi.l 
• P,ota:ssium bicarbo,nate 
• Potasslum sorba e 
• Rosemary oil 
• Sesame and sesame oll 
• Sodium blca rbonate 
• Soybean oil 
•• Sulf,ur 
• Thyme oil 

• Rosemary and ros mary oil 
• Sodium bicarbonate 
• Reylioutria sachallnensis extract 
• Trichoderrna harzianum -
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Pn:itecting work,er , the pubUc,. and 
the enviir,onment from adven;e erf:eds 
of p stic:ide us·e in cannabis 
cultivation is cflical to the m-s.sion of 
t he Ca llfom ia De pa ttmen of 
P.estidde Reg u lartio n ( DP R) . DPR a,nd 
the County Agriculturnl Commiss.ion@rs 
( CAC) enforce the u nd sale of 
pesticides u nder Divisions 6 and 7 of the 
Cal ifornia Food and Ag1icultural Code 
(FAC), and Tltle 3 of h@ C.elifomia Code 
of Regulations (CCR). ,hese ,a,Ns and 
regu lations pply to ,al.I f1esticrd'e 11s@; 
ca nnabls js no exoep ion . 

'Al l pesticide produc labels include a 
wamlng s atemen t, precaut ionary 
statements for proted:l ng human and 
environmenta l health; storage and 
disposal statements, and directions or 
use. By law, al l pesticide users must 
fo llow thes.:e statements. 

When using pesticrde pro~U1c:ts in 
canna bis wltivation, applicators mu.sit not 
use a rate that is higher tha n the rates 
listed ,on h,e label nd follow the 
agr ieultural use requi rements including 
method o f appllcctlon, ·estricted entry 
interval, perso11a l protective equipment. 
and pr -h rvest interv~I. 

Always read the label priior 
to using any pesticide. 

I.Jo ' 1 • -i .II ,• -•-11 •, • •• !•l' " 

dp( Department of 
· Pesticide Regulo.tio11 

Some pesticides cannot be 
used in cainnab·s cultivation . 

White there are some pes lcl de products 
that ar@ legal to use on cannabis un der 
tate law, (see OPR's document: 

Pes iddes that re Legiil o Use o; 
Can nabis ) otiher protlucts a.r n@ver 
a,llo,w~ in cannabis cuJtivatio . Thi! 
follo,wlng1 criteria identify pesticide 
products that cannot be used 
in Qllifornia cannabis cultlvatlon under 
any circumstances- Th<:! use of any 
p-esticides meeting any ,one of these 
crite ria on canni!l bls will be tric.tly 
en orced as a violation, of the FAC and 
could result in civil or criminal penalties 
(FAC se torn; 12996 and 12999.5): 

• Not registered for .,i frn;id use in 
Ca lifornia 

• Ca lifornia Restricted Matena including 
Federal Recstr.lcted Us, Pesticides 
( CCR section 5400) 

on t , e groundwater protection I ist 
( CCR sedio11 6800) 

Cannabis cultivators who are licens@d by 
the Callfornt,11 Department of Food nd 
Agriculture are req ired to cornply with 
pestic de l<11ws and regulations, as 
@nforcedl by DPR a d the CACs . 

Far more rnforma t iori; 
www_ cdp r.ca .gov/cannab is 
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• Not registered for .,i frn;id use in 
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• Ca lifornia Restricted Matena including 
Federal Recstr.lcted Us, Pesticides 
( CCR section 5400) 

on t , e groundwater protection I ist 
( CCR sedio11 6800) 
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PESTICIDES THAT BE USED ON CANNABIS 
-----------------------------------------

The following are aiteria for identifying pe.stidd@s t hat cannot be used in cannabis cultivation 
and examples. of active i ngredients meeting these criteria . This is a repr@sentat iv@ list of active 
in9red ients and not int@ndi!-d to b@ @)( haustive . Th@ fact that an active ingr,edient i.s not listed 
do€!_S ll'lot authonize its use on ca nnabis in California. 

Pesticides Nat Register ed for Food Use ln Ca1Hfornila 

[fa pesticide product does not ha\lle directions for use on a food crop, it cannot be used in 
cannabis rn ltival:ion . ExamplEs of active ingrediMts. that do not hav,E food uses include : 

• Aldic:arb ·• DDVP (D idilorvos) •· IPaclobutrazol 

• Caribofura n ·• EtofMprnx •· IPmpoxur 

• ChlordanE ·• Fenoxycarb •· Spim)(amin@ 
.. Chlorfenapyr ·• Imazalil • Thiacloprid 

• Coumaphos ·• Methyl parai:ihion 

• Daminozid@ ·• M@vinphos 

Californi a Restri cted Materials 

DPR de.signat:es c@rtain pesticides as California r@strict.e,d mate:r-ials (3 CCR section 6400} . 
A p€!Stlicide can b,E considered a restricted material for m any reasons in c:~uding d5ignation as 
a f i!-deral Restricted Us@ P@sticid@. Many of th@S€! products have product labels that clearly 
stal::e "Restricted Use Pesticide." Consult your local CAC to determine wh@ther a product 
is a restricted material. Exam1ples of Californ ia r@stricted materials indud@: 

Abam@ctin 

Bifenthrin 

Brodifacoum 

• Bromod i o lone 

• Cvfl uth ri n 

• Dif;enacoum 

Pesticides ,on the Groundwater Protect ion List 

• Direthia lone 
• Fipronil 
• Na lsd 

Active ingr@di@nts t hat ,are on the •Groundwater IProt@ction Lis:t (3CCIR !;,@ctiion 6800} have 
cihemical d1aracl:e:ris.tics that make t hem lik@ly to m ove i nto groundwater. Examples of active 
ingradients on the groundwater protection list includ@: 

Acephate 

Azoxystrobin 

Boscalid 

Carbairyl 

Ch lo1r,mtra n i Ii pro le 
l)iazinon 

rnmet hoalie 

• Dim@thomorph 

• Ethoprop{ hos ) 

• f ludioxon i I 

• Imidadoprid 

• Ma lathi on 

• Met alaxvl 
• Met hiocarb 

•• Methomvl 
•• Mydobutanil 

•• Propirnnazole 
•• T@buconazole 

•• Thia methoxam 
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Join the Blue Dot Brigade 
OK. you've done the most important' things t,o protect your 
home from wildfire - established 1001 of defensible space. 
prov1ided s-afe. access and turnar,ounds for firefighters. and 
set up a hydrant or accessible 
water supply .. 

W,ould firefighters be able to 
locate yo-u-r hydrant or water 
supply iin the dork or under 
smoky conditions?· 

.Mark your firefighting water 
supplly with a blue reflectort 

Mark only water supplies that ,are 

set ur:i spec,fically f o,r fiireflghti,119, such as: 

• Hydrants with 2 ½0 National Standard mole t hread 
• Swimming pools or po,nds that that can be access,ed by (l larg-e 

fire engine wiith a short hose 

Don't mark}ust any water supply. 
S,ee revers-e side for more Information .. 

Please don't endanger yo,ur firefight-ers! 
Check with your local VFD to learn what f:o mark and' to obtain free 

blue reflectors. 
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Firefighting ·water ·Supplies 

W,i:t'ter is o:ne of the limitii'ri9 facoors- rrri flghtrng 'fires, Having a watef' ~nk1 s.W1mn1it1g 
pool or pond nearby- is not enough - th,e. watet must be accessible to firefignters. 
Consider tti rs~ 

l., There aire 2. basJc: types of water so,1.Jwces: draft and pressuri:ze,d,. 

2. 1n most draft: systems_, the fir.e engine has rn -suck water Into its. pump, 
where it's p~$Sllftz;ed for f irefighting. Draft water sournes c;ah be a 
sw rm m r ng pool, pond or water ·tq11 k~ ~~e a;Ur:g ll!U 9Ull'l 's sycUon ho~£.ii 
very short. 1tne flre engine must t:ie able to park w•ithjn 7 fefil of the source. 
Both the parking Jocatron AND the approach to It must be a hard s·U1rfa c~ 
i;apable of hplding a 141 tall, 40,000-pound v,ehicle ., 

3-. The better ohoTce Is a pres.s.urized system, using gravity or ,a pump. Gravrty 
systems are the most desit,;ible for fire prot,ectiora since the-y c;a:n work when 
the power- goes out, 

h1 a grnvity systram .. water 1s stored il"l an e levated tank of tanks before. it is 
needed. The tant 1s 1<_ - pt fulr and water is brought down to a hydrant 
through a large d i::imeter pipe prr or more}; An e lev~ti;d t:~mk pro11ides 1 
pound of pi-es!mre for every .2 .3' In ef,e,v~tlm1. A tank 80 1 uphill pmvfdes 3:5 
pounds of pressure - tbe minimum needed to protect a home f'rnm fire,, 

4 Portafil le water pumps can be used wi h tanks- poo,s1 porids or streams 
Pumps should be pre.-f!Uecl with 1 i/.z" or 2 Yi' maile National Hose pipe 
thread fittings on their dTscharge sides a,nd must have suction hoses long 
enoug1'1 to rea,ch the. water. 

5. Hydrants should be located about SO' away from your house . At this 
d ista nee, if the house is 011 fire:, the hydrant ,an f;)rObtaibly still be reached . 
Hydrants must b~ ve,-y sttir.cty .. Fortify PVC pipe so that it can wl'thstar-1d· 
heavy wei,ghts and pressures. Hydrants should be 18-24" high ,alld placeo 
4 -1 2.r- from any roacf◄ Pro ect y,our hydrant From veMcles with barriers1 blJlt 
make sur·e tha~ firefighters can park near 3t. 

·6. Instal rou1rtd blue r,eflieci:ors to gu'ide fireflgihters to ;tour firefi,ghting water 
supply . ,D . .ri_:110,t use bJue reflectors fur any other pJJ!'pose - tnis could read ta 
conf~islor, and en,d.anger firefigbt-ers, 

Abrld,g,ed from ,;Wat.er, water everywhere.,r1 Forestland Steward, Summer 2008:; 
Published by the CA Potest Stewardship Program, 

http: /j c_ere s, ca •. gqyJfoJrf#§.tste,war;dlg,dy34,., fo raststewa,1rd -Sy mOS. odf. 
Contact y.our local fi re department for mo•~ informiltion cl bout fire.fightj11g1 water 

SUDi;>lies. 
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!)be k !I't ~ i ,_ 
uJd lkQ l'ioo"i,;icrlf'.i;k, 

,G U!ildle to Con~tructfon 
~ ons~rnp,o,~m ~~re .-rir.Em!Jl.'f.)',me ,yrs l'Dtm;kl'.er t.1-e i>.o'.l'l~[I) ~ 
l'o~ w.ffl•&.l'itU!rn.wc,J,'11,~ i'l:1e.11o:ru-:rln:imrdbi'rfy-r#,.i';;',mr.nq.l' 4f 1~~ r;i'/tl~~r'm 
rmddesf]{l• (Dfumel; ar.d fir:eoooo:.:~ .a118»e ~ 'lh!-1:i~lB tl"i!!~ li".te1t,itt:!!m:'l:lt t/J.!-,ha/lc: 
~'8!111:r't.he ~hrr~ '71a~~~arida.mlilfani buhtrrg,~•KJ,:;i,;~'r."J, 
. rG!imS'e l'Yla' 

l)i:;., ~ud [f(ooijlt!J M,rt.erl~. Jbl)fing m2.ter 2h'(l th a O~tA.. ti! iii' C 1:rtlng I~ re t~jlst0mand 
wll h!!lp k&.!p the 1n2r:fl! fl Coln ~ ri!'b::tin_g. &:.Erip~i;:: 

.,, CJ:..fTllG 5itio-ra -.in.gli 
-t' ,Ml!tal 
,,; ,a ;J}' 

i"Cemmtti 

llse ~re-~5f::;tanti8tJlrdlffiJ Mlrttrf.tlt'i.011 Ex,ttfrlof Wallt.'?. ~p,~s stt= IUdi!f 
✓ Cerr1 i!illt 
~Pli:Et!:!r-
✓ S'IJ.Jcco 
✓ M;J.:s,;;flry ["o, ete st.in~ bfid: Gf bl,xfqi 

.. hilil ~ ~ diffk Q i:;.1nle,. i t Ql!'il' ful G,Vlilf « meltwloon exposed to .extreme he -

Ullii!!·P--btiH:t,F".inltd Mlffll~Glaa:!!i. □Cffl;l l ,;,, p~rr 9.G~ · m hg r, 91,1 th fi~ of fr.l..:tlJL· Oil 

c,cllep1e dt.!Jri119 fl'l ,exi:leme ~vlr<!lbre, T~.:r,wea 9l2&!l Is mi! rnMr .effet.i:IU"e. F<rr isll!/Iig~t~. (j ~~a 
b~m'.!t ~l)l¢~ · ~ - p,3g1(i (; ,,ior fib tJi !;ll;m. 

Eoc h5B E°J"rB~ Fa~,5.:.lffil!?and\~~ 'BQ"'"'e~8~ f+s<i~ p;,ffiti aidve-11 er E!ild():;e•tl'!l!m 
wttr. metal roe em:. Vent ~periri:gs sruufd be c®ered with Ull-"rne!~ s,-Je 
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