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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

Muitigation of impacts to water quality due to runoff should be explained thoroughly in an SESCP.
Muitigation 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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Label

SC-1

Table 2- A Description of the Stream Crossings on the Property.

Coordinate

40.258872, -123.408412

Description
This crossing is a ford on a Class 111 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
[11 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 111 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 Il1 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 111 stream on the access
road leading to the spring. CDFW should be natified 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
111 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 11 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://mww.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.
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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 VVan 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 11 and a Class 111 stream by various agencies and consulting companies. The draft final
LSAA written by CDFW describes it as a Class 111 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 1300 Ibs UNK
amendment
blend)

Vital Garden
Products Vital 20 gallons 2-4-0
Fish Hydrolysate

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:/Aww.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 ldentified 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 Ill, or potentially a Class IV stream, and if the stream is confirmed as a Class Il 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 VVan 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.

26|Jeff Ghidella] APN:020-120-25-00|Site Management Plan|



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:/AMww.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:
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Slope (Percent) Sheet Flow Length Not to Exceed (Feet)

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 Il
stream exhibits an interval of 36 to 40 years. The dominant interval in the areas around the VVan 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.

28|Jeff Ghidellal] APN:020-120-25-00|Site Management Plan|



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:

e Winterization Measures

0 Report methods, outstanding measures, and a schedule for completion
e Tier Status Confirmation

0 Report any changes in tier status
e Third Party Identification

0 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.

Monitoring
BPTC Category BPTC Subcategory & No Y ——
Land Development and Erosion Control (14) Erosion control
Maintenance, Erosion measures will be
Control, Drainage monitored during and
Features after the following
storm events:
0.5”/day.
1.0”/week.
Cleanup Restoration (35) Develop a
and Mitigation revegetation plan for
temporary work areas
and monitor for 5
years.
Water Storage and Use | Water Conservationand | Maintenance of daily
Use (98) 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 (ft?)
Report plants per harvest for outdoor gardens Number (count)

Examples: soil bags, raised beds, directly in topsoil,

Outdoor planting medium other. muktiple, or NA

Report total mixed light cultivation area(s) Square feet (ft?)

Report plants per harvest for mixed light gardens | Number (count)

Examples: soil bags, raised beds, directly in topsoil,

Mixed light planting medium other muRipleyor NA

Report total indoor cultivation area(s) Square feet (ft?)

Report plants per harvest for indoor gardens Number (count)

Examples: soil bags, raised beds, directly in topsoil,

Indoor planting medium .
planting u other, multiple, or NA

Minimum distance to Class | watercourse SN Eahnh Ui AU G Dk

200+t

Minimum distance to Class 11 watercourse Examples: 0-49 ft, 50-99 ft, 100-149 ft, 150-199 1,
200+t

Minimum distance to Class 111 watercourse Examples: 0-49 ft, 50-99 1t, 100-149 1t, 150-199 1t
200+t

Average slope of cultivation area Slope (%)

Crossings of surface waters Number (count)

None, less than ¥ mile, ¥z - 1 mile, 1-2 miles, 2-5

Length of unpaved roads 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 !\Iote any instances of surfgce water ruanf Monthly
including the source, location, and duration
Erosion Control Note any instances or signs of erosion Monthly
Sediment Capture Note the status of any sediment capture Monthly
features
Note any maintenance activities performed
Maintenance on erosion prevention or sediment capture Monthly
features
Materials Storage, Spill Note delivery and storage of any materials Monthl
Prevention that could degrade waters of the state y
Septic System Notg t'he date, activity, and the company Monthly
servicing feature

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

Quantitative

Observation

Order.

Frequency

. Each month until
Once per month when precipitation is greater winterization
Turbidity than 0.25 inches in a day, or whenever runoff
. procedures are
is generated finalized
Each month until
Once per month when forecasted winterization
pH precipitation is greater than 0.25 inches in a procedures are
day 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/L ow-Impact-Development.

Intentional White Space
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FACT SHEET- RAINWATER HARVESTING

Universal BMP

* Overflow locations, such as rain gardens, swales, or the downstream storm drain
system, must be designed to both direct outflow away from building foundations and
prevent nuisance flows to adjacent properties.

Overflow may not discharge water across a public right-of-way.
Regular use of the water stored in systems between rain events is critical to ensure that
storage is available for the next storm event.
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KEY DESIGN FEATURES

* |nstall a designated high flow bypass inlet or route.
* Design to prevent standing water. All surface water must drain within 72 hours to
prevent mosquito breeding.

S5IZING DESIGN- GOAL AND REQUIREMENTS

+ For all projects: The treatment component requires that all of the runoff generated by
this water quality design storm from impermeable surfaces must be treated on site for
the pollutants of concern.

*  For projects that increase the amount of impervious surface, but create or replace less
than a total of one acre: The Delta Volume Capture component raquires that any
increase in volume due to development for the water quality design storm must be
infiltrated and/or reused on site. Further discussion of the Treatment and Delta Volume
Capture requirements and the accompanying formulas can be found in Chapter 6.

* For projects that create or replace one acre or more of impervious surface: These largar
projects must mitigate their impacts by meeting the Hydromodification Requirement
by capturing 100% of the post development volume generated by the water quality rain
event,

* All calculations shall be completed using the “Storm Water Calculator” available at
www.srcity.org/stormwaterLID.

INSPECTION AND MAINTENAMCE REQUIREMENTS

A maintenance plan shall be provided with the Final SWLID Submittal. The maintenance
plan shall include recommended maintenance practices, identify the parties responsible for
maintenance and upkeep, specify the funding source for ongoing maintenance with
provisions for full replacement when necessary and provide site specific inspection
checklist.

At a minimum inspection and maintenance shall include the following:

s |nspect twice annually for ponded water. If ponded water is observed, the top layer of
pea gravel will need to be replaced.

+ |f ponded water remains, further grading and replacement may be necessary to prevent
mosquito breeding.

* The high flow inlet should be inspected and cleaned as necessary to remove any
obstructions.

s Pesticides and fertilizers shall not be used in vegetated areas draining to the infiltration
trench.

* Remove any accumulated sediment and/or trash.

A-S93 I Low Impact Development Technical Design Manual
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FACT SHEET- POROUS PAVEMENT

infiltrated and/or reused on site. Further discussion of the Treatment and Delta Volume
Capture requirements and the accompanying formulas can be found in Chapter b.

= fFor projects that create or replace one acre or more of impervious surface: These |larger
projects must mitigate their impacts by meeting the Hydromodification Requirement
by capturing 100% of the post development volume generated by the water quality rain
event.

= Al calculations shall be completed using the “Storm Water Calculator™ available at
www_srcity.org/stormwaterLID.

INSPECTION AND MAINTENANCE REQUIREMENTS

A maintenance plan shall be provided with the Final 5W LID Submittal. The maintenance plan
shall include recommended maintenance practices, state the parties responsible for
maintenance and upkeep, specify the funding source for ongoing maintenance with provisions
for full replacement when necessary and provide site specific inspection checklist.

At a minimum inspection and maintenance shall include the following:

# Keep landscaped areas well maintained
# Preyent soil from washing onto pavement

Pervious Pavement shall be inspected and maintained 2-3 times per year:

a) Vacuum cleam surface using commercial sweeping machines at the following times:
= End of winter (April)
Mid-summer {July / August)
After autumn leaf-fall (November)
= |nspect outlets annually

b} As needed maintenance:
=  |f routine cleaning does not restore infiltration rates, then reconstruction of part of the
pervious surface may be required.
# The surface area affected by hydraulic failure should be lifted for inspection of the
internal materials to identify the location and extent of the blockage.

# Syrface materials should be lifted and replaced after brush cleaning. Geotextiles, if used,

may need complete replacement.
Sub-surface layers may need cleaning and replacing.
Due to the acoumulation of pollutants, removed silts may need to be disposed of as

controlled waste.
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Enhances water quality of downstream water bodies through natural processes.
Aesthetically pleasing.

The vegetation reduces heat island effects and improves an area's landscape.
Viegetated swales can be designed to convey high flow as well as water quality flow.

LIMITATIONS

A thick vegetative cover is needed for these practices to function properly.

Swales are more susceptible to failure if not properly maintained than other treatment
BMPs.

Can be difficult to avoid channelization, which may cause erosion and limit infiltration
potential.

Mot effective and may even erode when flow velocities are high, if the grass cover is not
properly maintained.

May not be appropriate for industrial sites or locations where spills may occur.

Grassed swales cannot treat a very large drainage area. Large areas may be divided and
treated using multiple swales.

Should not be used in areas of know contamination. If soil and/or groundwater
contamination is present on the site or within a 100’ radius of the proposed BMP location,
the North Coast Regional Water Quality Control Board will need to be contacted and the
site reviewed.

Should not be used in areas of slope instability where infiltrated storm water may cause
failure. Slope stability should be determined by a licensed geotechnical engineer.

Do not use in locations that can negatively impact building foundation or footings. Location
shall be approved by a licensed Geotechnical Engineer.

KEY DESIGN FEATURES

The longest flow path for the swale shall have a minimum retention time of 12 minutes for
conditions when the treatment flows enter the Vegetated Swale uniformly along the swale
length. The longest flow path for the swale shall have a minimum retention time of 8
minutes if 30 percent or more of the treatment flow enters the swale at the upstream end.
Swale should be designed so that the water level does not exceed 2/3rds the height of the
grass or 4 inches, whichever is less, at the design treatment rate.

Longitudinal slopes between 1% and 2.5% are recommended.

Maximum allowable slope is 8% slope. In steep areas, check dams up to 24-inches high and
at least 25 feet apart are allowed.

Trapezoidal channels are normally recommended but other configurations, such as
parabolic, can also provide substantial water quality improvement and may be easier to
mow than designs with sharp breaks in slope.
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INSPECTION AND MAINTENANCE REQUIREMENTS

A maintenance plan shall be provided with the Final SWLID Submittal. The maintenance plan
shall include recommended maintenance practices, state the parties responsible for
maintenance and upkeep, specify the funding source for ongoing maintenance with provisions
for full replacement when nacessary and provide site specific inspaction checklist.

At a minimum maintenance shall include the following:

* Mow and irrigate during dry weather to the extent necessary to keep vegetation alive.
Where 6-inch high grasses are used, the grass height shall be at least 3 inches after
mowing. Where mowed grasses are shown, the grass height shall be mowed when the
height exceeds 3 inches.

Remove obstructions and trash from vegetated swale.
Pesticides and fertilizers shall not be used in the swale.

Vegetated Swales shall be inspected and maintained monthly during the rainy season to review:

Obstructions and trash.

Ponded flow is drained within 72 hours after a rainfall event.

Condition of grasses.

If ponding is observed, grading will be required to restore positive drainage.
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FACT SHEET- CONSTRUCTED WETLANDS

LIMITATIONS

* Requires more complex design and construction.

* [HRequires sufficient area.

* Prohibited in areas of known contamination. If soil and/or groundwater contamination is
present on the site or within a 100" radius of the proposed location, the Regional Board
review and approval is required.

* [Donot use in areas of slope instability where infiltrated storm water may cause failure.
Slope stability shall be determined by a licensed Geotechnical Engineer.

KEY DESIGN FEATURES

* Compartmentalization and variation in pool size and depth recommended.

# 20" maximum distance across wetland it only accessible from all weather access road on
one side.

* Perimeter all weather access road required if wetland is greater than 20° wide. Roads
should be located as close to the shoreline as possible.

# A0 maximum distance across wetland.

* [Design for water depth over 1°. Preferably 3'-4" with plant free areas over 5" in depth.

*  50% or less overall vegetative cover.

= 25% of vegetation should be maintained as isolated islands away from the ponds perimeter.

*# [Raised planting beds to limit and narrow vegetated zones.

#  1%-5%slope recommended along bottomn of wetland for dewatering, maintenance, and
maosguito control.

# 2571 to4d:] bank slope recommended to limit vegetation growth and ensure access.

# 4-]1 max bank slope to allow access for mowing and sampling.

+ Peripheral vegetation zones should be less than 3" wide or minimum required for wildlife.

* [Design to maximize spread and movement of water in wetland.

* [Design to allow for complete dewatering of wetland for maintenance and mosquito control.

# |nclude an access ramp to basin floor for maintenance equipment.

* Concrete liners in shallow areas to discourage vegetation where not necessary.

# [Design and necessary approvals to drain wetland completely when needed (Salinas — Cutlet
structure should be designed to drain the WQv (Water Quality Volume) within a minimum
of 48 hours.

* [Ensure permanently wet portions and water is suitable for mosquito fish.
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FACT SHEET- CONSTRUCTED WETLANDS

SIZING DESIGN- GOAL AND REQUIREMENTS

For all projects: The treatment component requires that all of the runoff generated by
this water quality design storm from impermeable surfaces must be treated on site for
the pollutants of concem.

For projects that increase the amount of impervious surface, but create or replace less
than o total of one acre: The Delta Volume Capture component requires that any
increase in volume due to development for the water quality design storm must be
infiltrated and/or reused on site. Further discussion of the Treatment and Delta Volume
Capture requirements and the accompanying formulas can be found in Chapter 6.

For projects thot create or replace one acre or more of impervious surfaoce: These larger
projects must mitigate their impacts by meeting the Hydromodification Requirement
by capturing 100% of the post development volume generated by the water gquality rain
event.

All calculations shall be completed using the “Storm Water Calculator” awvailable at
www_sreity.org/stormwaterLID.

IMSPECTION AND MAINTENAMCE REQUIREMENTS

A maintenance plan shall be provided with the Final SWLID Submittal. The maintenance
plan shall include recommended maintenance practices, state the parties responsible
for maintenance and upkeep, specfy the funding source for ongoing maintenance with
provisions for full replacement when necessary, and provide site specific inspection
checklist. Remember; designing for maintenance and to restrict emergent vegetation
minimizes maintenance requirements.

At a minimum inspection and maintenance shall include the following:

If vegetation removal is performed, biomass must be removed.

Ability to dewater sections or the entire wetland for mosguito control or maintenance.
Valves, weirs, etc.

Vegetation control — removal, thinning, or mowing

A-RT7 I City of 3anta Rosa and County of Sonoma
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FACT SHEET- BIORETENTION

LIMITATIONS

» Specialized design is required for areas where street slopes exceed 10%.

* Should not be used in areas of know contamination. If soil and/or groundwater
contamination is present on the site or within a 100" radius of the proposed BMP location,
the North Coast Regional Water Quality Control Board will need to be contacted and the
site reviewed.

¢ Should not be used in areas of high groundwater. In general a minimum of 2' of clearance
should be provided between the bottom of the bioretention cell and seasonal high
groundwater.

* Should not be used in areas of slope instability where infiltrated storm water may cause
failure. Slope stability should be determined by a licensad geotechnical engineer.

* Do not use in locations that can negatively impact building foundation or footings. Location
shall be approved by a licensed Geotachnical Engineer.

KEY DESIGN FEATURES

ALL BIORETENTION

# Structural soil should be used within the bioretention area requiring load bearing
capacity (adjacent to roadways and/or buildings).
structural soil, if used, shall be installed as described in Appendix E.
Some BMPs may not require the use of structural soil and a more organic type planting
scil and/or treatment media may be used in its place. It may be possible in some cases
to use native soil or to amend the native soil so that it is suitable. Use of non-structural
soil will depend on evaluation of the criteria in “Chapter 4-Site Assessment” as well as
cansideration of structural neads and may require evaluation by a licensed Geotechmnical
Engineer.

* Underlining native soil should remain un-compacted to preserve infiltration capacity.
Fence off the area during construction to protect it from compaction.
Bottom of bioretention should be un-lined to allow infiltration into native soil.
Moisture barrier must be installed vertically to protect road sub-base and any trenches
adjacent to the bioretention area.

* [f used, pervious concrete shall be designed and installed as described in Appendix E and
protected during construction to prevent sediment loading.

* |f the porous gutter design option is used additional trash and sediment capture EMPs is
required.

* A curb opening type design may be used in place of a porous gutter if appropriate for
the project and does not require additional trash capture.

* Bioretention areas shall be planted with plants from the approved Plant List and Tree
List included in Appendix F and shall be planted to achieve 51% cover,

# Al bioretention areas shall be designed with a designated high flow bypass inlet for
storms larger than the design storm.
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FACT SHEET- BIORETENTION

* For designs that include perforated pipe, the 6" perforated pipe must be installed a
minimum of 8" below the adjacent road structural section.
Perforated pipe shall be installed in straight runs only.

* The volume below the perforated pipe must be sufficient to hold and infiltrate the
design valume.

SIZING DESIGN- GOAL AND REQUIREMENTS

» For all projects: The treatment component requires that all of the runoff generated by
this water quality design storm from impermeable surfaces must be treated on site for
the pollutants of concern.

* For projects that increase the amount of impervious surface, but create or replace less
than o total of one acre: The Delta Volume Capture companent requires that any
increase in volume due to development for the water quality design storm must be
infiltrated and/or reused on site. Further discussion of the Treatment and Delta Volume
Capture requirements and the accompanying formulas can be found in Chapter 6.

* For projects that create or replace one acre or more of impervious surface: These larger
projects must mitigate their impacts by meeting the Hydromodification Requirement
by capturing 100% of the post development volume generated by the water quality rain
event.

*» Al calculations shall be completad using the “Storm Water Calculator” available at
wwwLsreity.org/stormwaterLID.

INSPECTION AND MAINTENANCE REQUIREMENTS

A maintenance plan shall be provided with the Final SWLID Submittal. The maintenance plan
shall include recommended maintenance practices, state the parties responsible for
maintenance and upkeep, specify the funding source for ongoing maintenance with provisions
for full replacement when necessary and provide site specific inspection checklist.

At a minimum maintenance shall include the following:
* Dry street sweeping upon completion of construction
* Dry street sweeping annually, and
o When water is observed flowing in the gutter during a low intensity storm.
o Algae is observed in the gutter.
o Sediment/debris covers 1/3 of the gutter width or more.
* |nspect twice annually for sedimentation and trash accumulation in the gutter.
Obstructions and trash shall be removed and properly disposed of.
Inspect twice during the rainy season for ponded water.
Pesticides and fertilizers shall not be used in the bioretention area.
Plants should be prunad, weeds pulled and dead plants replaced as needed.

A-66 I City of Santa Rosa and County of Sonoma

A23



A24



FACT SHEET- FLOW THROUGH PLANTER

LIMITATIONS

Do not achieve Delta Volume Capture or Hydromodification Control requirements.
Impacts to adjacent buildings and overflow requirements need to be considered in
design.

Plant selection needs to consider effects of fast draining soils.

KEY DESIGMN FEATURES

Bottom shall be impervious to protect adjacent structures and slope stability, unless
otherwise approved by a licensed Geotechnical Engineer. If designed to allow
infiltration, the underlying soil should not be compacted.

Shall be planted with plants from the approved Plant List and Tree List included in
Appendix F and shall be planted to achieve 51% cover.

Install a designated high flow bypass inlet or route.

Underdrain required.

All surface water must drain within 72 hours to prevent mosguito breeding.

Select nmon-floatable surface mulching material to prevent cogging of downstream
inlets.

Downspouts to incorporate splash blocks and/for other dissipation methods to prevent
Erosion.

SIZING DESIGN- GOAL AND REQUIREMENTS

For all projects: The treatment component reguires that all of the runoff generated by
this water quality design storm from impermeable surfaces must be treated on site for
the pollutants of concermn.

All calculations shall be completed using the “Storm Water Calculator” awvailable at
www.srcity.org/stormwaterLID.

INSPECTION AND MAINTEMANCE REQUIREMENTS

A maintenance plan shall be provided with the Final SWLID Submittal. The maintenance
plan shall include recommended maintenance practices, identify the parties responsible for
maintenance and upkeep, specify the funding source for ongoing maintenance with
provisions for full replacement when necessary and provide site specific inspection
checklist.

At a minimum inspection and maintenance shall include the following:

Inspect twice annually for ponded water. If ponded water is observed, the perforated
pipe shall be cleansd.

If ponded water remains, further grading and replacement may be necessary to prevent
masquito breeding.
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FACT SHEET- FLOW THROUGH PLANTER

+* The high flow inlet should be inspected and cleaned as necessary 1o remove any
obstructions.

= Pesticides and fertilizers shall not be used in the rain garden area.

= Plants should be pruned, weeds pulled and dead plants replaced as needed.

#» Check downspout splash blocks for proper location and fill/regard any washouts.

#» Evaluate mulching around plants. Add/replace as needed.

A-114 I City of 3anta Rosa and County of Sonoma

A26



7 Appendix B- General Road Details
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8 Appendix C- Legal Pesticides
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9 Appendix D- Fire Safety
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