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During the last review the SFB was
referred to as a detention basin and
MHFD Detention forms were provided. it
now seems clear that the SFB is WQ only
and the O&M should reflect such.

Appendix A

General Location and Description of
Stormwater Best Management Practices

A. General Site Description

This site is currently being used as an RV storage lot. It is a 5-acre unplatted portion of the West one-half of
Section 1, Township 13 South, Range 65 West of the 6th Principal Meridian, situated in El Paso El Paso
County, Colorado. The site is adjacent to / contiguous with Falcon Storage, which was platted as Lot 1, Latigo
Business Center Filing No. 1 on May 25", 2005. The lot is being entered from an existing (platted) road, Bent
Grass Meadows Drive.

B. General Stormwater Management Description

\water quality | which provides

All stormwater is conveyed via curb and gutter and overlot to a s%ud—filter detention basin than-previde-water
quality treatment and-full spectrum-detention. Flows from the detentien basin is conveyed in a major
drainageway to a maintained regional detention storage facility just south of Woodmen Road.

C. Stormwater Facilities Site Plan

Inspection or maintenance personnel may utilize the documents in Appendix F for locating the stormwater
facilities within this development.

D. On-Site Stormwater Management Facilities

Water Quality Facilities

water quality
The Site utilizes a sand filter-detentien basin for providing water quality capture volume and-full spectrum
daot ti = = 5
detentien for the lot. water is then routed down stream to a regional detention storage

facility maintained by others.
Source Control Best Management Practices

The Site does not include any nonstructural BMPs.
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Stormwater Best Management Practices
Inspection and Maintenance Plan Procedures/Forms for
Sand Filter Basins (SFBs)

Compliance with Stormwater Best Management Practices Maintenance Requirements

All property owners are responsible for ensuring that stormwater best management practices (BMPs) or
facilities installed on their property are properly maintained and that they function as designed. In some
cases, this maintenance responsibility may be assigned to others through special agreements. The
maintenance responsibility for a stormwater facility may be designated on the subdivision plat, the site
development plan, and/or within a maintenance agreement for the property. Property owners should be
aware of their responsibilities regarding stormwater facility maintenance and need to be familiar with the
contents of this Inspection and Maintenance Plan (IM Plan). Maintenance agreement(s) associated with
this property are provided.

In some cases, the El Paso County of may agree to provide the required inspection and maintenance for some
stormwater facilities that once the warranty period has ended will become public. In these cases, a El Paso County
maintenance agreement will be included for those facilities that are agreed to be included in the El Paso County
routine maintenance program.

Inspection & Maintenance — Annual Reporting

Requirements for the inspection and maintenance of stormwater facilities, as well as reporting
requirements are included in this Stormwater Best Management Practices Inspection and Maintenance
Plan.

Verification that the stormwater BMPs have been properly inspected and maintained and submittal
of the required Inspection and Maintenance Forms shall be provided to the El Paso County on an
annual basis. The annual reporting form shall be provided to the El Paso County prior to May 31st
of each year.

Copies of the Inspection and Maintenance forms for each of the stormwater BMPs are located in Appendix
C and D. A standard annual reporting form is provided in Appendix E. Each form shall be reviewed and
submitted by the property owner or property manager to the El Paso County /Stormwater Team.

Preventative Measures to Reduce Maintenance Costs

The most effective way to maintain your water quality facility is to prevent the pollutants from entering the
facility. Common pollutants include sediment, trash & debris, chemicals, pet wastes, runoff from stored
materials, illicit discharges into the storm drainage system and many others. A thoughtful maintenance
program will include measures to address these potential contaminants and will save money and time in
the long run. Key points to consider in your maintenance program include:




VI.

e Educate property owners/residents to be aware of how their actions affect water quality and how they
can help reduce maintenance costs.

o Keep properties, streets and gutters, and parking lots free of trash, debris, and lawn clippings.

e Ensure the proper use, storage, and disposal of hazardous wastes and chemicals. Promptly clean up
any spilled materials and dispose of properly.

e Plan lawn care to minimize and properly use chemicals and pesticides.

e Sweep paved surfaces and put the sweepings back on the lawn.

Be aware of automobiles leaking fluids. Use absorbents such as cat litter to soak up drippings —

dispose of properly.

Encourage pet owners to clean up pet wastes.

Re-vegetate disturbed and bare areas to maintain vegetative stabilization.

Clean any private storm drainage system components, including inlets, storm sewers, and outfalls.

Do not store materials outdoors (including landscaping materials) unless properly protected from runoff.

Access and Right to Enter

All stormwater management facilities located on the site should have both a designated access location
and the El Paso County has the right to enter for the purpose of inspecting and for maintaining BMPs
where the owner has failed to do so.

Safety

Keep safety considerations at the forefront of inspection procedures at all times. Likely hazards should be
anticipated and avoided. Never enter a confined space (outlet structure, manhole, etc) without proper
training, number of personal, and equipment.

Potentially dangerous (e.qg., fuel, chemicals, hazardous materials) substances found in the areas must be
referred to emergency services at 911. If a toxic or flammable substance is discovered, leave the
immediate area and contact the local emergency services at 911.

Vertical drops may be encountered in areas located within and around the facility. Avoid walking on top of
retaining walls or other structures that have a significant vertical drop. If a vertical drop is greater than 48”
in height, make the appropriate note/comment on the maintenance inspection form.

If any hazard is found within the facility area that poses an immediate threat to public safety,
contact emergency services at 911 immediately.

Field Inspection Equipment

It is imperative that the appropriate equipment is taken to the field with the inspector(s). This is to ensure
the safety of the inspector and allow the inspections to be performed as efficiently as possible. Below is a
list of the equipment that may be necessary to perform the inspections of all Stormwater BMPs:

e Protective clothing and boots.

e Safety equipment (vest, hard hat, confined space entry equipment [if certified to perform confined
space entry]).

e Communication equipment.

e |[M Plan for the site.
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e Clipboard.

e Stormwater BMP Inspection Forms (See Appendix C).
e Manhole Lid Remover

e Shovel.

Some of the items identified above need not be carried by the inspector (manhole lid remover, shovel, and
confined space entry equipment), but should be available in the vehicle driven to the site. Specialized
equipment may require specific training related to that equipment and should only be used by trained
individuals.

Inspecting Stormwater BMPs

The quality of stormwater entering the waters of the state relies heavily on the proper operation and
maintenance of permanent BMPs. Stormwater BMPs must be periodically inspected to ensure that they
function as designed. The inspection will determine the appropriate maintenance that is required for the
facility.

A. Inspection Procedures

All Stormwater BMPs are required to be inspected a minimum of once per year. Inspections should follow
the inspection guidance found in the SOP for the specific type of facility. (Appendix B of this manual).

B. Inspection Report

The person(s) conducting the inspection activities shall complete the appropriate inspection report for the
specific facility. Inspection reports are located in Appendix C. A copy of each inspection form shall be kept
by the owner a minimum of 5 years.

The following information explains how to fill out the Inspection Forms:

General Information

This section identifies the facility location, person conducting the inspection, the date and time the facility
was inspected, and approximate days since the last rainfall. Property classification is identified as
single-family residential, multi-family residential, commercial, or other.

The reason for the inspection is also identified on the form depending on the nature of the inspection.
All facilities must be inspected on an annual basis at a minimum. In addition, all facilities should be
inspected after a significant precipitation event to ensure the facility is draining appropriately and to
identify any damage that occurred as a result of the increased runoff.

Inspection Scoring

For each inspection item, a score must be given to identify the urgency of required maintenance. The
scoring is as follows:

0 = No deficiencies identified.

1= Monitor — Although maintenance may not be required at this time, a potential problem exists that
will most likely need to be addressed in the future. This can include items like minor erosion,
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concrete cracks/spalling, or minor sediment accumulation. This item should be revisited at the
next inspection.

2 = Routine Maintenance Required — Some inspection items can be addressed through the routine
maintenance program. This can include items like vegetation management or debris/trash
removal.

3 = Immediate Repair Necessary — This item needs immediate attention because failure is imminent
or has already occurred. This could include items such as structural failure of a feature (outlet
works, forebay, etc), significant erosion, or significant sediment accumulation. This score
should be given to an item that can significantly affect the function of the facility.

N/A This is checked by an item that may not exist in a facility. Not all facilities have all of the features
identified on the form (forebay, micro-pool, etc.).

Inspection Summary/Additional Comments

Additional explanations to inspection items, and observations about the facility not covered by the form,
are recorded in this section.

Overall Facility Rating

An overall rating must be given for each facility inspected. The overall facility rating should correspond
with the highest score (0, 1, 2, 3) given to any feature on the inspection form.

C. Verification of Inspection and Form Submittal

The Stormwater BMP Inspection Form provides a record of inspection of the facility. Inspection Forms for
each facility type are provided in Appendix C. Verification of the inspection of the stormwater facilities and
the facility inspection form(s) shall be provided to the El Paso County Stormwater Team on an annual
basis. The verification and the inspection form(s) shall be reviewed and submitted by the property owner
or property manager on behalf of the property owner.

Refer to Section Il of this Manual regarding the annual reporting of inspections.

Maintaining Stormwater BMPs

Stormwater BMPs must be properly maintained to ensure that they operate correctly and provide the water
guality treatment for which they were designed. Routine maintenance performed on a frequently
scheduled basis, can help avoid more costly rehabilitative maintenance that results when facilities are not

adequately maintained.

A. Maintenance Categories

Stormwater BMP maintenance programs are separated into three broad categories of work. The
categories are separated based upon the magnitude and type of the maintenance activities performed. A
description of each category follows:



Routine Work

The majority of this work consists of scheduled mowings and trash and debris pickups for stormwater
management facilities during the growing season. This includes items such as the removal of
debris/material that may be clogging the outlet structure well screens and trash racks. It also includes
activities such as weed control, mosquito treatment, and algae treatment. These activities normally will
be performed numerous times during the year. These items can be completed without any prior
correspondence with the El Paso County of /Stormwater Team; however, inspection and maintenance
forms shall be completed with the information also being reported on the annual report forms that are
submitted to El Paso County.

Restoration Work

This work consists of a variety of isolated or small-scale maintenance and work needed to address
operational problems. Most of this work can be completed by a small crew, with minor tools, and small
equipment. These items do not require prior correspondence with El Paso County of /Stormwater
Team, but do require that completed maintenance forms be submitted to EI Paso County /Stormwater
Team with the annual report forms.

Rehabilitation Work

This work consists of large-scale maintenance and major improvements needed to address failures
within the stormwater BMP. This work requires consultation with El Paso County /Stormwater Team
and may require an engineering design with construction plans to be prepared for review and approval
by the El Paso County. This work may also require more specialized maintenance equipment,
surveying, construction permits or assistance through private contractors and consultants. These items
require prior correspondence with El Paso County /Stormwater Team and require that completed
maintenance forms be submitted to El Paso County /Stormwater Team with the annual report forms.

B. Maintenance Personnel

Maintenance personnel should be qualified to properly maintain stormwater BMPs, especially for
restoration or rehabilitation work. Inadequately trained personnel can cause additional problems resulting
in additional maintenance costs. Periodic training will be offered by the El Paso County /Stormwater Team

(fees apply).

C._Maintenance Forms

The Stormwater BMP Maintenance Form provides a record of maintenance activities and includes general
cost information to assist property owners in budgeting for future maintenance. Maintenance Forms for
each facility type are provided in Appendix D. Maintenance Forms shall be completed by the property
owner, management company, or contractor completing the required maintenance items. The form shall
then be reviewed by the property owner or an authorized agent of the property owner and submitted on an
annual basis by May 31st to the following address:

El Paso County /Stormwater Team
3460 Marksheffel
Colorado Springs, CO 80922

Refer to Section Il of this Manual regarding the annual reporting of inspections and maintenance activities
performed
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SFB-1 BACKGROUND

Sand Filter Basins (SFBs) are a common type of stormwater best management practice
(BMP) utilized within the Front Range of Colorado. A SFB consists of a sedimentation
chamber, a flat surfaced area of sand (sometimes covered with grass or sod), a filtration
chamber, and a flat sand filter bed with an underdrain system. A surcharge zone exists
within the sedimentation and filtration chambers for temporary storage of the Water Quality
Capture Volume (WQCV). During a storm, runoff enters the sedimentation chamber, where
the majority of sediments are deposited. The runoff then enters the filtration chamber where
it ponds above the sand bed and gradually infiltrates into the underlying sand filter, filling the
void spaces of the sand. The underdrain gradually dewaters the sand bed and discharges
the runoff to a nearby channel, swale, or storm sewer. SFBs provide for filtering and
absorption of pollutants in the stormwater*. The popularity of SFBs has grown because they
allow the WQCYV to be provided on a site that has little open area available for stormwater
management. However, there are limitations on their use due to potential clogging from

large amounts of sediment.

SFB-2

INSPECTING SAND FILTER BASINS (SFBs)

SFB-2.1 Access and Easements
Inspection and maintenance personnel may utilize the figures located in
Appendix F containing the locations of the access points and potential
maintenance easements of the SFBs within this development.

SFB-2.2 Stormwater Best Management Practice (BMP) Locations
Inspection and maintenance personnel may utilize the figures located in
Appendix F containing the locations of the SFBs within this development.

SFB-2.3 Sand Filter Extended Detention Basin (SFB) Features
SFBs have a number of features that are designed to serve a particular function.
Many times the proper function of one feature depends on another. lItis
important for maintenance personnel to understand the function of each of these

features to prevent damage to any feature during maintenance operations.

Below is a list and description of the most common features within a SFB and the
corresponding maintenance inspection items that can be anticipated:

TABLE SFB-1
Typical Inspection & Maintenance Requirements Matrix
Sediment Mowing Trash/ Erosion Overgrown Removal/ Structure
Removal Weed Debris Vegetation Replacement Repair
control Removal Removal
Inflow X X X
Points/Splitter
Box
Sedimentation | X X X X X
Chamber
Filter Media X X X X X X
Underdrain X X
System
Overflow X X X
Outlet Works
Embankment X X X X

! Design of Stormwater Filtering Systems, Centers for Watershed Protection, December 1996




SFB-2.3.1 Inflow Points/Splitter Box

Inflow points or outfalls into SFBs are the point of stormwater discharge into the
facility. An inflow point is commonly a curb cut with a concrete or riprap rundown or
a storm sewer pipe outfall with a flared end section.

SFBs are designed to treat only the WQCV. The WQCYV is a volume of water that
runs off a site during an 80™ percentile event. Any amount over the WQCYV is allowed
to go to the storm sewer system without water quality treatment. The splitter box is
generally constructed of reinforced concrete. The splitter box typically has a lower
wall that has a height that will trap the required WQCV. Volumes over the WQCV
are allowed to spill over the wall and enter a storm sewer system that often conveys
the runoff to a regional detention facility. Proper inspection and maintenance of the
splitter box is essential in ensuring the long-term operation of the SFB.

An energy dissipater is typically immediately downstream of the splitter box, at the
discharge point into the SFB, to protect the sedimentation and filtration chambers
from erosion. In some cases, the splitter box outfall can have a toe-wall or cut-off
wall immediately below the structure to prevent undercutting of the outfall from
erosion.

The typical maintenance activities that are required at inflow points are as follows:

a. Riprap Displaced — Many times, because of the repeated impact/force of water,
the riprap can shift and settle. If any portion of the riprap apron appears to have
settled, soil is present between the riprap, or the riprap has shifted, maintenance
may be required to ensure future erosion is prevented.

b. Sediment Accumulation — Because of the turbulence in the water created by the
energy dissipater, sediment often deposits immediately downstream of the inflow
point. To prevent a loss in performance of the upstream infrastructure, sediment that
accumulates in this area must be removed on a timely basis.

c. Structural Damage — Structural damage can occur at anytime during the life of the
facility. Typically for an inflow, the structural damage occurs to the pipe flared end
section (concrete or steel). Structural damage can lead to additional operating
problems with the facility, including loss of hydraulic performance.

SFB-2.3.2 Sedimentation Chamber

The sedimentation chamber is located adjacent to the splitter box and generally
consists of a flat irrigated turf grass area followed by a water trapping device that
allows water to be briefly held in the sedimentation chamber before being released
into the filtration chamber. This slowing of the runoff allows sediments to be
deposited in the sedimentation chamber and not the filtration chamber where they
can cause clogging of the filter media.

The typical maintenance activities that are required within the sedimentation
chamber are as follows:

a. Mowing/woody growth control/weeds present - Routine mowing of the turf grass
within the sediment chamber is necessary to improve the overall appearance and to
ensure proper function of the SFB. Turf grass should be mowed to a height of 2 to 4-
inches and shall be bagged to prevent potential contamination of the filter media. If
undesirable vegetation is not routinely mowed/removed, the growth can cause
debris/sediment to accumulate, resulting in blockage of the filter media. Also, shrub,



grass and weed roots can cause damage to the filter media and underdrain system.
Routine management is essential to prevent more extensive and costly future
maintenance.

SBF-2.3.3 Filter Media

The filter media is the main pollutant removal component of the SFB. The filter
media consists of 18-inches of washed sand. The filter media removes pollutants
through several different processes, including sedimentation, filtration, infiltration and
microbial uptake.

Sedimentation is accomplished by the slow release of stormwater runoff through the
filter media. This slow release allows for sediment particles that were not deposited
in the sedimentation chamber to be deposited on the top layer of the filter media
where they are easily removed through routine maintenance. Other pollutants are
also removed through this process because they are attached to sediment.

Filtration is the main pollutant removal mechanism of SFBs. When the stormwater
runoff migrates down through the filter media, many of the particulate pollutants are
physically strained out as they pass through the filter bed of sand and are trapped on
the surface or among the pores of the filter media.

SFBs that are not lined with an impervious liner allow for infiltration into the native
soils. This process also allows for additional pollutant removal.

Microbes that naturally occur in the filter media can assist with pollutant removal by
breaking down organic pollutants.

The typical maintenance activities that are required within the filter media areas are
as follows:

a. Mowing/woody growth control/weeds present - Noxious weeds and other
unwanted vegetation must be treated as needed throughout the SFB. This activity
can be performed either through mechanical means (mowing/pulling) or with
herbicide. Consultation with a local Weed Inspector is highly recommended prior to
the use of herbicide. Herbicides should be utilized sparingly and as a last resort. All
herbicide applications should be in accordance with the manufacturer’s
recommendations.

b. Sediment/Pollutant Removal — Although SFBs should not be utilized in areas
where large concentrations of sediment and other pollutants will enter the SFB, it is
inevitable that some sediment and other pollutants will enter the SFB. Most
sediment will be deposited in the sedimentation chamber, however finer suspended
particles will migrate to the filter media. These sediments need to be removed to
ensure proper infiltration rates of the stormwater runoff.

c. Filter Replacement - The top layers of the filter media are the most susceptible to
pollutant loading and therefore may need to be removed and disposed of properly on
a semi-regular basis when infiltration rates slow.

d. Infiltration Rate Test - An infiltration test may be necessary to ensure proper
functioning of the filter media. The infiltration test can be conducted by filling the
sand filter with water to the elevation of the overflow wall in the splitter box. The sand
filter needs to drain completely within 40-hours of the filling. If the drain time for the
basin is longer than 40-hours, the filter is in need of maintenance.



SFB-2.3.4 Underdrain System

The underdrain system consists of a layer of geotextile fabric, gravel storage area
and perforated PVC pipes. The geotextile fabric is utilized to prevent the filter media
from entering the underdrain system. The gravel storage area allows for storage of
treated stormwater runoff prior to the discharge of the runoff through the perforated
PVC pipe.

The typical maintenance activities that are required for the underdrain system are as
follows:

With proper maintenance of the filter media and sediment chamber, there should be
a minimum amount of maintenance required on the underdrain system. Generally,
the only maintenance performed on the underdrain system is jet-vac cleaning.

SFB-2.3.5 Overflow Outlet Works

Some SFBs include an overflow outlet works in place of the splitter box. The
overflow outlet works allows runoff amounts that exceed the WQCV to exit the SFB
to the detention facility. The outlet works is typically constructed of reinforced
concrete into the embankment of the SFB. The concrete structure typically has steel
orifice plates anchored/embedded into it to control stormwater release rates. The
larger openings (flood control) on the outlet structure typically have trash racks over
them to prevent clogging. Proper inspection and maintenance of the outlet works is
essential in ensuring the long-term operation of the SFB.

The typical maintenance activities that are required for the overflow outlet works are
as follows:

a. Structural Damage - The overflow outlet structure is primarily constructed of
concrete, which can crack, spall, and settle. The steel grate on the overflow outlet
structure is also susceptible to damage.

b. Mowing/woody growth control/weeds present — The presence of plant material not
part of the original landscaping, such as wetland plants or other woody growth, can
clog the overflow outlet works during a larger storm event, causing flooding damage
to adjacent areas. This plant material may indicate a clogging of the filter media and
may require additional investigation.

SFB-2.3.6 Embankments
Some SFBs utilize irrigated turf grass embankments to store the WQCV.

The typical maintenance activities that are required for the embankments areas are
as follows:

a. Vegetation Sparse — The embankments are one of the most visible parts of the
SFB and, therefore, aesthetics is important. Adequate and properly maintained
vegetation can greatly increase the overall appearance of the SFB. Also, vegetation
can reduce the potential for erosion and subsequent sediment transport to the filter
media, thereby reducing the need for more costly maintenance.

b. Erosion — Inadequate vegetative cover may result in erosion of the embankments.
Erosion that occurs on the embankments can cause clogging of the filter media.



c. Trash/Debris — Trash and debris can accumulate in the upper area after large
events, or from illegal dumping. Over time, this material can clog the SFB filter
media and outlet works.

d. Mowing/woody growth control/weeds present — The presence of plant material not
part of the original landscaping, such as wetland plants or other woody growth, can
result in difficulty in performing maintenance activities. These trees and shrubs may
also damage the underdrain system of the SFB. This plant material may indicate a
clogging of the filter media and may require additional investigation.

SFB-2.3.7 Emergency Overflow

An emergency spillway is typical of all SFBs and designed to serve as the overflow in
the event the volume of the pond is exceeded. The emergency spillway is typically
armored with riprap (or other hard armor), and is sometimes buried with soil or may
be a concrete wall or other structure. The emergency spillway is typically a weir
(notch) in the basin embankment. Proper function of the emergency spillway is
essential to ensure flooding does not affect adjacent properties.

The typical maintenance activities that are required for the emergency overflow
areas are as follows:

a. Riprap Displaced — As mentioned before, the emergency spillway is typically
armored with riprap to provide erosion protection. Over the life of an SFB, the riprap
may shift or become dislodged due to flow.

b. Erosion Present — Although the spillway is typically armored, stormwater flowing
through the spillway can cause erosion damage. Erosion must be repaired to ensure
the integrity of the basin embankment, and proper function of the spillway.

c. Mowing/weed/woody growth control — Management of woody vegetation is
essential in the proper long-term function of the spillway. Larger trees or dense
shrubs can capture larger debris entering the SFB and reduce the capaEl Paso
County of the spillway. These trees and shrubs may also damage the underdrain
system of the SFB.

d. Obstruction/Debris — The spillway must be cleared of any obstruction (man made
or natural) to ensure the proper design capakEl Paso County.

SFB-2.3.8 Miscellaneous

There are a variety of inspection/maintenance issues that may not be attributed to a
single feature within the SFB. This category on the inspection form is for
maintenance items that are commonly found in the SFB, but may not be attributed to
an individual feature.

a. Access — Access needs to be maintained.

b. Graffiti/VVandalism — Vandals can cause damage to the SFB infrastructure. If
criminal mischief is evident, the inspector should forward this information to the local
emergency agency.

c. Public Hazards — Public hazards include items such as vertical drops of greater
than 4-feet, containers of unknown/suspicious substances, and exposed
metal/jagged concrete on structures. If any hazard is found within the facility



area that poses an immediate threat to public safety, contact the local
emergency services at 911 immediately.

d. Other — Any miscellaneous inspection/maintenance items not contained on the
form should be entered here.

SFB-2.4 Inspection Forms

SFB Inspection forms are located in Appendix C. Inspection forms shall be completed
by the person(s) conducting the inspection activities. Each form shall be reviewed and
submitted by the property owner or property manager to the El Paso County of
/Stormwater Team per the requirements of the Inspection and Maintenance Plan. These
inspection forms shall be kept a minimum of 5 years and made available to the El Paso
County of upon request.

SFB-3 MAINTAINING SAND FILTER BASINS (SFBs)
SFB-3.1 Maintenance Personnel
Maintenance personnel should be qualified to properly maintain SFBs. Inadequately
trained personnel can cause additional problems resulting in additional maintenance
costs.

SFB-3.2 Equipment

It is imperative that the appropriate equipment and tools are taken to the field with the
operations crew. The types of equipment/tools will vary depending on the task at hand.
Below is a list of tools, equipment, and material(s) that may be necessary to perform
maintenance on a SFB:

1.) Mowing Tractors

2.) Trimmers (extra string)

3.) Shovels

4.) Rakes

5.) All Surface Vehicle (ASVs)

6.) Skid Steer

7.) Back Hoe

8.) Track Hoe/Long Reach Excavator
9.) Dump Truck

10.) Jet-Vac Machine

11.) Engineers Level (laser)

12.) Riprap (Minimum - Type M)

13.) Geotextile Fabric

14.) Erosion Control Blanket(s)

15.) Sod

16.) llicit Discharge Cleanup Kits

17.) Trash Bags

18.) Tools (wrenches, screw drivers, hammers, etc)
19.) Confined Space Entry Equipment
20.) Approved Inspection and Maintenance Plan
21.) ASTM C-33 Sand



Some of the items identified above may not be needed for every maintenance operation.
However, this equipment should be available to the maintenance operations crews
should the need arise.

SFB-3.3 Safety

Vertical drops may be encountered in areas located within and around the SFB. Avoid
walking on top of retaining walls or other structures that have a significant vertical drop.
If a vertical drop is identified that is greater than 48-inches in height, make the
appropriate note/comment on the maintenance inspection form.

SFB-3.4 SFB Maintenance Forms

The SFB Maintenance Form provides a record of each maintenance operation
performed by maintenance contractors. The SFB Maintenance Form shall be filled out in
the field after the completion of the maintenance operation. Each form shall be reviewed
and submitted by the property owner or property manager to the El Paso County of
/Stormwater Team per the requirements of the Inspection and Maintenance Plan. The
SFB Maintenance form is located in Appendix D.

SFB-3.5 SFB Maintenance Categories and Activities

A typical SFB Maintenance Program will consist of three broad categories of work:
Routine, Minor and Major. Within each category of work, a variety of maintenance
activities can be performed on a SFB. A maintenance activity can be specific to each
feature within the SFB, or general to the overall facility. This section of the SOP explains
each of the categories and briefly describes the typical maintenance activities for a SFB.

A variety of maintenance activities are typical of SFBs. The maintenance activities
range in magnitude from routine trash pickup to the reconstruction of the SFB filter
media or underdrain system. Below is a description of each maintenance activity, the
objectives, and frequency of actions:

SFB-3.6 Routine Maintenance Activities

The majority of this work consists of scheduled mowings, trash and debris pickups for
the SFB during the growing season. It also includes activities such as weed control.
These activities normally will be performed numerous times during the year. These
items typically do not require any prior correspondence with the El Paso County,
however, completed inspection and maintenance forms shall be submitted to the El
Paso County of /Stormwater Team for each inspection and maintenance.

The Routine Maintenance Activities are summarized below, and further described in the
following sections.






TABLE SFB-2
Summary of Routine Maintenance Activities

Maintenance Activity Minimum Look for: Maintenance Action
Frequency
Mowing Twice annually Excessive grass 2”-4” grass height
height/aesthetics
Trash/Debris Removal Twice annually Trash/debris in SFB Remove and dispose of
trash and debris
Splitter Box/Overflow Outlet As needed - after | Clogged outlet Remove and dispose of
Works Cleaning significant rain structure; ponding debris/trash/sediment to
events — twice water allow outlet to function
annually minimum properly
Woody growth control Minimum twice Noxious weeds; Treat w/herbicide or hand
/Weed removal annually Unwanted vegetation pull; consult a local Weed
Inspector
SFB-3.6.1 Mowing

Routine mowing of the turf grass embankments and turf grass located in the sedimentation
chamber is necessary to improve the overall appearance of the SFB and ensure proper
performance of the sediment chamber. Turf grass should be mowed to a height of 2 to 4-
inches and shall be bagged to prevent potential contamination of the filter media.

Frequency — Routine - Minimum of twice annually or depending on aesthetics.

SFB-3.6.2 Trash/Debris Removal

Trash and debris must be removed from the entire SFB area to minimize outlet clogging
and to improve aesthetics. This activity must be performed prior to mowing operations.

Frequency — Routine — Prior to mowing operations and minimum of twice annually.

SFB-3.6.3 Splitter Box/Overflow Outlet Works Cleaning

Debris and other materials can clog the splitter box/overflow outlet work’s grate. This
activity must be performed anytime other maintenance activities are conducted to ensure
proper operation.

Frequency - Routine — After significant rainfall event or concurrently with other
maintenance activities.



SFB- 3.6.4 Woody Growth Control/Weed Removal

Noxious weeds and other unwanted vegetation must be treated as needed throughout the
SFB. This activity can be performed either through mechanical means (mowing/pulling) or
with herbicide. Consultation with a local El Paso County Weed Inspector is highly
recommended prior to the use of herbicide. Herbicides should be utilized sparingly and as
a last resort. All herbicide applications should be in accordance with the manufacturer’s
recommendations.

Frequency — Routine — As needed based on inspections.

SFB-3.7 Restoration Maintenance Activities

This work consists of a variety of isolated or small-scale maintenance/operational problems.
Most of this work can be completed by a small crew, hand tools, and small equipment. These
items do not require prior approval from the El Paso County. Completed inspection and
maintenance forms shall be submitted to El Paso County of /Stormwater Team for each
inspection and maintenance period. In the event that the SFB needs to be dewatered, care
should be given to ensure sediment, filter material and other pollutants are not discharged. All
dewatering activities shall be appropriately permitted.

TABLE SFB-3
Summary of Restoration Maintenance Activities
Maintenance Activity Minimum Look for: Maintenance Action
Frequency
Sediment/Pollutant As needed; Sediment build-up in Remove and dispose of
Removal typically every 1 sedimentation sediment
—2 years chamber and filter

media; decrease in
infiltration rate

Erosion Repair As needed, Rills/gullies on Repair eroded areas &
based upon embankments or revegetate; address
inspection sedimentation in the cause

forebay

Jet-Vac/Cleaning As needed, Sediment build-up Clean drains; Jet-Vac if

Underdrains based upon /non-draining system needed
inspection

SFB-3.7.1 Sediment Removal/Pollutant Removal

Sediment removal is necessary to ensure proper function of the filter media. The infiltration
rate of the SFB needs to be checked in order to ensure proper functioning of the SFB. A
SFB should drain completely within 40-hours of a storm event. If drain times exceed the
40-hour drain time than maintenance of the filter media shall be required.

At a minimum, the top 3-inches of filter media should be removed at each removal period.
Additional amounts of filter media may need to be removed if deeper sections of the filter
media are contaminated. New filter media will need to be placed back into the SFB when
the total amount of sand removed reaches 9-inches. This may take multiple maintenance
events to accomplish. It is critical that only sand that meets the American Society for
Testing and Materials (ASTM) C-33 standard be utilized in the replacement of the filter
media.

ASTM C-33 Sand Standard

US Standard Sieve Size Total Percent Passing (%)
(Number)

9.5 mm (3/8 inch) 100

4.75 mm (No. 4) 95-100

2.36 mm (No. 8) 80-100



1.18 mm (No. 16) 50-85

60001 m (No. 30) 25-60
30001m (No. 50) 10-30
1507m (No. 100) 2-10

Other types of sand and soil material may lead to clogging of the SFB. The minor
sediment removal activities can typically be addressed with shovels, rakes and smaller
equipment. Major sediment removal activities will require larger and more specialized
equipment. Extreme care should be taken when utilizing motorized or heavy equipment to
ensure damage to the underdrain system does not occur. The major sediment removal
activities will also require surveying with an engineer’s level, and consultation with the El
Paso County’s Engineering staff to ensure design volumes/grades are achieved.

Stormwater sediments removed from SFBs do not meet the regulatory definition of
“hazardous waste”. However, these sediments can be contaminated with a wide array of
organic and inorganic pollutants and handling must be done with care to ensure proper
removal and disposal. Sediments should be transported by motor vehicle only after they
are dewatered. All sediments must be taken to a licensed landfill for proper disposal.
Should a spill occur during transportation, prompt and thorough cleanup and disposal is
imperative.

Frequency — Non-routine — As necessary, based upon inspections. Sediment removal in
the sedimentation chamber may be necessary as frequently as every 1-2 years.



SFB-3.7.2 Erosion Repair

The repair of eroded areas is necessary to ensure the proper functioning of the SFB, to
minimize sediment transport, and to reduce potential impacts to other features. Erosion
can vary in magnitude from minor repairs to filter media and embankments, to rills, and
gullies in the embankments and inflow points. The repair of eroded areas may require the
use of excavators, earthmoving equipment, riprap, concrete, and sod. Extreme care
should be taken when utilizing motorized or heavy equipment to ensure damage to the
underdrain system does not occur. Major erosion repair to the pond embankments,
spillways, and adjacent to structures will require consultation with the El Paso County’s
Engineering staff.

Frequency — Non-routine — As necessary, based upon inspections.

SFB-3.7.3 Jet-Vac/Clearing Drains

A SFB contains an underdrain system that allows treated stormwater runoff to exit the
facility. These underdrain systems can develop blockages that can result in a decrease of
hydraulic capaEl Paso County and also create standing water. Many times the blockage to
this infrastructure can be difficult to access and/or clean. Specialized equipment (jet-vac
machines) may be necessary to clear debris from these difficult areas.

Frequency — Non-routine — As necessary, based upon inspections.

SFB-3.8 Rehabilitation Maintenance Activities

This work consists of larger maintenance/operational problems and failures within the
stormwater management facilities. All of this work requires approval from the El Paso County’s
Engineering staff to ensure the proper maintenance is performed. This work requires that
Engineering staff review the original design and construction drawings to assess the situation
and assign the necessary maintenance activities. This work may also require more specialized
maintenance equipment, design/details, surveying, or assistance through private contractors
and consultants. In the event that the basin needs to be dewatered, care should be given to
ensure sediment, filter material and other pollutants are not discharged. Proper permitting is
required prior to any dewatering activity.



TABLE SFB-4

Summary of Rehabilitation Maintenance Activities

Maintenance Activity Minimum Look for: Maintenance Action
Frequency
Major Sediment/Pollutant As needed — Large quantities of Remove and dispose of
Removal based upon sediment in the sediment. Repair
scheduled sedimentation vegetation as needed
inspections chamber and/or filter
media; reduced
infiltration rate /capakl
Paso County
Major Erosion Repair As needed — Severe erosion Repair erosion — find
based upon including gullies, cause of problem and
scheduled excessive soil address to avoid future
inspections displacement, areas erosion
of settlement, holes
Structural Repair As needed — Deterioration and/or Structural repair to
based upon damage to structural restore the structure to
scheduled components — broken | its original design
inspections concrete, damaged
pipes & outlet works
SFB Rebuild As needed — due | Removal of filter Contact El Paso County
to complete media and underdrain | Engineering
failure of SFB system
SFB-3.8.1 Major Sediment/Pollutant Removal

In very rare cases the filter media of the SFB may be contaminated so badly that the entire
18-inches of the filter media may need to be removed.

Major sediment/pollutant removal consists of removal of large quantities of sediment/filter
media. Extreme care should be taken when utilizing motorized or heavy equipment to
ensure damage to the underdrain system does not occur. The sediment/filter media needs
to be carefully removed, transported and properly disposed. Vegetated areas need special
care to ensure design volumes and grades are preserved or may need to be replaced due
to the removal activities. Stormwater sediments removed from SFBs do not meet the
regulatory definition of “hazardous waste”. However, these sediments can be
contaminated with a wide array of organic and inorganic pollutants and handling must be
done with care to insure proper removal and disposal. Sediments should be transported by
motor vehicle only after they are dewatered. All sediments must be taken to a licensed
landfill for proper disposal. Should a spill occur during transportation, prompt and thorough
cleanup and disposal is imperative.

Frequency — Non-routine — Repair as needed, based upon inspections.

SFB-3.8.2 Major Erosion Repair

Major erosion repair consists of filling and revegetating areas of severe erosion.
Determining the cause of the erosion as well as correcting the condition that caused the
erosion should also be part of the erosion repair. Care should be given to ensure design
grades and volumes are preserved. Extreme care should be taken when utilizing
motorized or heavy equipment to ensure damage to the underdrain system does not occur.

Frequency — Non-routine — Repair as needed, based upon inspections.

SFB-3.8.3 Structural Repair

A SFB generally includes a splitter box or concrete overflow outlet structure that can
deteriorate or be damaged during the service life of the facility. These structures are
constructed of steel and concrete that can degrade or be damaged and may need to be
repaired or re-constructed from time to time. Major repairs to structures may require input
from a structural engineer and specialized contractors. Consultation with the El Paso
County’s Engineering staff shall take place prior to all structural repairs.

Frequency — Non-routine — Repair as needed, based upon inspections.
SFB-3.8.4 SFB Rebuild

In very rare cases a SFB may need to be rebuilt. Generally, the need for a complete
rebuild is a result of improper construction, improper maintenance resulting in structural



damage to the underdrain system, or extensive contamination of the SFB. Consultation
with the El Paso County’s Engineering staff shall take place prior to any rebuild project.

Frequency — Non-routine — As needed, based upon inspections.



Appendix C: Inspection Form

—

SAND FILTER BASIN (SFB)
INSPECTION FORM

Date:

Subdivision/Business
Name: Inspector:

Subdivision/Business
Address:

Weather:

Date of Last Rainfall: Amount: Inches

Property Classification: Residential Multi Family = Commercial Other:

(Circle One)
Reason for Inspection: Routine Complaint After Significant Rainfall Event
(Circle One)
INSPECTION SCORING - For each facility inspection item, insert one of the following scores:
0 = No deficiencies identified 2 = Routine maintenance required
1 = Monitor (potential for future problem) 3 =Immediate repair necessary
N/A = Not applicable
- FEATURES
1)) Inflow Points/Splitter Box 2.) Sedimentation Chamber
Riprap Displaced Mowing /weed/woody growth control
Sediment Accumulation Erosion Present
Structural Damage (pipe, end-section, etc.) Trash/Debris
Trash/Debris Sediment Accumulation
3) Filter Media 4. Underdrain System
Mowing /weed/woody growth control Evidence of clogged system
Sediment/Pollutant Removal (jet-vac cleaning required)
Filter Replacement
Infiltration Rate Check
5) Outlet Works 6.) Embankments
Structural Damage (concrete,steel,subgrade) Vegetation Sparse
Mowing /weed/woody growth control Erosion Present
Trash/Debris
Mowing /weed/woody growth control
7.) Emergency Overflow 8.) Miscellaneous
Riprap Displaced Encroachment in Easement Area
Erosion Present Graffiti/Vandalism
Woody Growth/Weeds Present Public Hazards
Obstruction/Debris Other

Inspection Summary / Additional Comments:

OVERALL FACILITY RATING (Circle One)
0 = No Deficiencies Identified 2 = Routine Maintenance Required

1 = Monitor (potential for future problem exists) 3 = Immediate Repair Necessary

This inspection form shall be kept a minimum of 5 years and made available to the El Paso County of upon
request.




Appendix D: Maintenance Form

—

SAND FILTER BASIN (SFB)
MAINTENANCE FORM

(Circle all that apply)

Completion
Subdivision/Business Name: Date:

Contact
Subdivision/Business Address: Name:
Maintenance Category: Routine Restoration Rehabilitation

ROUTINE WORK

MOWING
TRASH/DEBRIS REMOVAL

MAINTENANCE ACTIVITIES PERFORMED

OUTLET WORKS CLEANING (TRASH RACK/WELL SCREEN)
WEED CONTROL (HERBICIDE APPLICATION)

RESTORATION WORK

SEDIMENT REMOVAL

INFLOW POINT/SPLITTER BOX
OUTLET WORKS
FILTER MEDIA

SEDIMENTATION CHAMBER
EMERGENCY OVERFLOW

EROSION REPAIR

INFLOW POINT/SPLITTER BOX
OUTLET WORKS
EMBANKMENTS
SEDIMENTATION CHAMBER

EMERGENCY OVERFLOW
FILTER MEDIA

REVEGETATION
JET-VAC/CLEARING DRAINS

INFLOWS
OUTLET WORKS

UNDERDRAIN OTHER

REHABILITATION WORK

SEDIMENT REMOVAL (DREDGING)
FILTER MEDIA
- SEDIMENTATION CHAMBER
EROSION REPAIR
INFLOW POINT/SPLITTER
BOX
OUTLET WORKS
EMBANKMENTS
SEDIMENTATION CHAMBER
EMERGENCY OVERFLOW
FILTER MEDIA
STRUCTURAL REPAIR
INFLOW POINT/SPLITTER
BOX
OUTLET WORKS
FILTER MEDIA
SEDIMENTATION CHAMBER
EMERGENCY OVERFLOW

ESTIMATED TOTAL MANHOURS:

COSTS INCURRED (include description of costs):

EQUIPMENT/MATERIAL USED (include hours of equipment usage and quantity of material used):

COMMENTS/ADDITIONAL INFO:

upon request.

This Maintenance Activity Form shall be kept a minimum of 5 years and made available to the El Paso County of




Appendix E: Annual Inspection and Maintenance Submittal Form

Annual Inspection and Maintenance Reporting Form
for
Stormwater BMPs

(This form to be submitted to EI Paso County of prior to May 31 of each year)

Date:

To: El Paso County of /Stormwater Team
3460 Marksheffel
Colorado Springs, CO 80922
Re:  Certification of Inspection and Maintenance; Submittal of forms

Property/Subdivision Name:

Property Address:

Contact Name:

Contact Phone #:

Contact Email Address:

| verify that the required stormwater facility inspections and required maintenance have been
completed in accordance with the Stormwater BMP Maintenance Agreement and the Inspection
and Maintenance Manual associated with the above referenced property.

The required Stormwater Facility Inspection and Maintenance forms are attached to this form.

Name of Party Responsible for Inspection Property Owner
& Maintenance

Authorized Signature Signature



Appendix F

As-Built Plans
(When Complete)



Appendix G

BMP Maintenance Cost Estimates

Routine maintenance costs can usually be predicted for an annual budget and may range
from four percent of original capital construction costs per year for an EDB to nine percent
of original capital costs per year for an infiltration BMP.

A general rule of thumb is that annual maintenance costs may run from $100 per acre for
minor maintenance, such as mowing, to $500 per acre for more intensive maintenance
including weed control, debris removal, etc.

Non-routine maintenance costs, however, can be substantial over the long run, especially
when considering the possibility of eventual BMP replacement. To lessen the immediate
financial impact of non-routine costs, it is advised that a BMP maintenance fund, with
annual contributions, be established.

As an example, for EDBs, which need to have sediment removed once every two to ten
years, ten to 50 percent of anticipated dredging costs should be collected annually. In
addition, the average EDBs has a life expectancy of 20 to 50 years. A separate fund that
collects two to five percent a year should be established for replacement. Anticipated
interest may be used to offset the effects of inflation.

Type of BMP Sediment Removal | Facility Life
Frequency Span*

Retention Pond 5to 15 years 20 to 50 years

EDB 2 to 10 years 20 to 50 years

Sand Filter Ever_y 6 months or as 20 to 50 years
required

PLD 510 10 years 10 to 25 years

Grass Swale/Grass As needed 10 to 25 years

Buffer

Porous Paving 3 to 4 times per year 25 years

*Assumes the facility is maintained on a regular basis.

Estimating and Planning for
Non-routine Costs for BMPs
Costs for non-routine maintenance of BMPs
are highly specific and will vary depending
upon:
é the type, size, and depth of the facility;
é the volume of the sediment trapped in the
BMP;
¢ the accessibility of the BMP; and
& whether or not on-site disposal of the sediment
is possible.




Retention Pond and EDB Sediment Removal

The technique used to remove sediment from a retention pond or EDB is very site-specific. The
information below provides an estimate of costs associated with the dredging process.

é Mobilization and Demobilization of Machinery

Associated Costs: $1,000 to $10,000

Large retention ponds or regional facilities will often require a waterborne operation during
which an excavator or a crane must be mounted to a floating barge and moved into
position. For smaller ponds, larger ponds that can be drained or dredged from the shore,
and extended detention basins, a perimeter or dry operation will usually suffice. In this
case, a backhoe, truck equipment, or crane may be used to scoop out the sediment.
Additional costs for the construction and restoration of access roads for trucks and heavy
equipment may be accrued.

é Dredging

Associated Costs: $10 per cubic yard to $20 per cubic yard

The cost of dredging a BMP depends on the volume of sediment removed. The cost
(expressed by cubic yard) is largely influenced by the depth of the water and the distance
between the excavation area and the “staging area” where sediment is transferred to
trucks for removal. Another consideration is whether equipment can easily access the
BMP bottom. The following equation can be used to estimate the volume of sediment in
cubic yards.

Equation to Estimate the Volume of Sediment in a BMP (in cubic yards)

surface area (acres) x depth of sediment (feet) x 43,560 = cubic feet
cubic feet /27 = cubic yards
é Disposal

Associated Costs: $5 per cubic yard - on-site to $47 per cubic yard - off-site

The primary determinant of disposal costs is whether on-site disposal is an option. If on-
site disposal is not available, then locating a landfill or large area to apply the spoils may
prove challenging and transportation costs may increase considerably. Dredged materials
will require special disposal if found to contain hazardous materials.

Adding the likely costs of the sediment removal components establishes a range in which
an owner can expect to pay for sediment/pollutant removal. For a facility with a small
surface area (0.25 acres) overall costs can range from $4,000 to $10,000+. For a large
facility (10 acres) overall costs can range from $170,000 to $550,000+.



Maintenance

Annual Associated
Cost

PLD

Removal of sediments and

replacement of some level of soil is
required periodically.

Mulch should be replaced annually, or as
needed.

Between $1,500 and
$2,000, depending upon
the size and complexity
of the facility.

Grass Swale/
Grass Buffer

Remove sediments, replace check dams
(usually made of earth, riprap, or wood),
reseed or sod (if grassed) or replace
dead plants, every two years.

Between $500 and

Eg\rl(i)#s :\/Az;}cc:guam :Z(r:hments from surface, $1,000, depending on
g year. the size of the facility.
Remove the top filter cloth and Between $3,000 to
. $10,000, depending on
remove/replace the filter gravel, when a the tvoe and size of the
Sand Filter semiannual inspection reveals that it is yp

necessary. Remove and replace the filter
cloth and gravel every three to five years.

sand filter and the
amount of impervious
surface draining to it.

If an oil sheen is present in the facility, it should be removed by a qualified oil recycler,

which increases costs. Other expenses, such as removal of trash and hydrocarbons from

water traps may also be required.

Removing sediment from stormwater facilities can be a considerable expense. Look for

opportunities to reduce the amount of sediment entering the pond from the surrounding

drainage area.

Reference: Information adapted from “Maintaining Stormwater Systems, A Guidebook for

Private Owners and Operators in Northern Virginia”, January 2007, Northern Virginia
Regional Commission




Appendix H

Civil Engineer
Stormwater Best Management Practice (permanent) Certification Letter

(date)

El Paso County

Engineering Division, Stormwater Enterprise
3460 Marksheffel

Colorado Springs, CO 80922

Gentlemen:

The permanent stormwater Best Management Practices (BMPs) for (Name of project & Subdivision
Name (required) & address) consist of (description of the BMPs, e.g.,type, WQCV, drainage area,
etc.). (Name of Civil Engineering Firm) has reviewed the attached letter(s) from (Name of
Geotechnical Engineering Firm) and from (Name(s) Landscape Architect Firm and/or Other
Involved Firms), as appropriate. Based upon this information and information gathered during
periodic site visits to the project during significant/key phases of the stormwater BMP installation,
(Name of Engineering Firm) is of the opinion that the stormwater BMPs have been constructed in
general compliance with the approved Erosion and Stormwater Quality Control Plan, Construction
Plans, and Specifications as filed with the El Paso County.

Statement Of Engineer In Responsible Charge:

I, (print name), a registered Professional Engineer in the State of Colorado, in
accordance with Sections 5.2 and 5.3 of the Bylaws and Rules of the State Board of Registration for
Professional Engineers and Professional Land Surveyors, do hereby certify that | or a person under
my responsible charge periodically observed the construction of the above mentioned project.
Based on the on-site field observations and review of pertinent documentation, it is my professional
opinion that the required permanent BMPs have been installed and are in general compliance with
the approved Erosion and Stormwater Quality Control Plan, Construction Plans, and Specifications
as filed with the El Paso County of . For BMPs with a Water Quality Capture Volume (WQCV), |
have attached the post-construction As-Built drawings. The As-Built drawings accurately depict
the final installation of the stormwater BMPs and verify the WQCV.

(Name of Engineer, P.E.) Colorado No. XXXXX Seal & Signature of P.E. Goes Here
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These detailed plans and specifications were prepared under my direction and supervision. Said plans and specifications have kbeen prepared
according to the criteria established by the County for detailed roadway, drainage, grading and erosion control plans and specifications, and
said plans and specifications are in conformity with applicable master drainage plans and master transportation plans. Said plans and
specifications meet the purposes for which the poarticular roadway and drainage facilities are designed and are correct to the best of my
knowledge and belief. [ accept responsibility for any liakility caused by any negligent acts, errors or omissions on my part in preparation of
these detailed plans and specifications.

Engineer of Record Signature Dote
Oliver E. Watts, COLO PELS#9833

Oliver E Watts Consulting Engineer, inc.

614 Elkton Drive Colorado Springs, CO 80907

719-593-0173

olliewatts@aol.com

I, the owner/developer have read and will comply with the requirements of the grading and erosion control plan and all of the requirements
specified in these detailed plans and specifications.

Richard Graham, Falcon Storage Partners, LLLP date

County plan review is provided only for general conformance with County Design Criteria. The County is not responsible for the accuracy oand
adequacy of the design, dimensions, and/ or elevations which shall be confirmed ot the job site. The County through the approval of this
document assumes no responsibility for completeness and/ or accuracy of this document.

Filed in accordoance with the requirements of the El Paso County Loand Development Code, Drainage Criterio Manual Volumes 1 and 2, and Engineering
Criterioa Manual, as amended.

In accordance with ECM Section 112, these construction documents will be valid for construction for a period of 2 years from the date signed

by the El Paso County Engineer. If construction has not started within those 2 years, the plans will need to be resubmitted for approval,
including payment of review fees at the Planning and Community Development Director’s discretion.

STANDARD_NOTES FOR EL_PASO_COUNTY_GRADING AND EROSION CONTROL PLANS
1. Stormwater discharges from construction sites shall hot cause or threaten to cause pollution, contamination, or degradation of State Waters,
All work and earth disturbance shall be done in a manner that minimizes pollution of any on-site or off-site waters, including wetlands.

2. Notwithstanding anything depicted in these plans in words or graphic representation, all design and construction related to roads, storm
drainage and erosion control shall conform to the standards and requirements of the most recent version of the relevant adopted El Paso
County standards, including the Land Development Code, the Engineering Criteria Manual, the Drainage Criteria Manual, and the Drainage Criteria
Manual Volume 2. Any deviations from regulations and standards must be requested, and approved, in writing.

3. A separate Stormwater Manogement Plan (SMWP) for this project shall be completed and an Erosion and Stormwater Quality Control Permit
(ESQCP) issued prior to commencing construction. Management of the SWMP during construction is the responsibility of the designated Qualified
Stormwater Manager or Certified Erosion Control Inspector. The SWMP shall be located on site at all times during construction and shall be kept
up to date with work progress and changes in the field.

4, Once the ESQCP is approved and a “Notice to Proceed’ has been issued, the contractor may install the initial stage erosion and sediment
control measures as indicated on the approved GEC. A Preconstruction Meeting between the contractor, engineer, and El Paso County will be
held prior to any construction. It is the responsibility of the applicant to coordinate the meeting time and place with County staff.

3. Control measures must be installed prior to commencement of activities that could contribute pollutants to stormwater. control measures for
all slopes, channels, ditches, and disturbed land areas shall be installed immediately upon completion of the disturbance.

6. All temporary sediment and erosion control measures shall be maintained and remain in effective operating condition until permanent soil erosion
control measures are implemented and final stakilization is established., All persons engaged in land disturbance activities shall assess the
oadequacy of control measures at the site and identify if changes to those control measures are needed to ensure the continued effective
performance of the control measures. All changes to temporary sediment and erosion control measures must be incorporated into the
Stormwater Management Plan.

7. Temporary stobilization shall be implemented on disturbed areas and stockpiles where ground disturbing construction activity has permanently
ceased or temporarily ceased for longer than 14 days.

8. Final stabkilization must be implemented at all applicable construction sites. Final stoabilization is achieved when all ground disturbing activities
are complete and all disturbed areas either have a uniform vegetative cover with individual plant density of 70 percent of pre-disturbance levels
estoblished or equivalent permanent alternative stoabilization method is implemented. All temporary sediment and erosion control measures shall be
removed upon final stoabilization and before permit closure.

9. All permanent stormwater management facilities shall be installed as designed in the approved plans. Any proposed changes that effect the
design or function of permanent stormwater management structures must be approved by the ECM Administrator prior to implementation.

10. Earth disturbances shall be conducted in such a manner so as to effectively minimize accelerated soil erosion and resulting sedimentation. All
disturbances shall be designed, constructed, and completed so that the exposed area of any disturbed land shall be limited to the shortest
practical period of time. Pre-existing vegetation shall be protected and maintained within 30 horizontal feet of waters of the state unless
shown to be infeasible and specifically requested and approved.

11, Compaction of soil must be prevented in areas designated for infiltration control measures or where final stabilization will be achieved by
vegetative cover. Areas designated for infiltration control measures shall also be protected from sedimentation during construction until final
stobilization is achieved. If compoaction prevention is not feasible due to site constraints, all areas designated for infiltration and vegetation
control measures must be loosened prior to installation of the control measurels),

12. Any temporary or permanent facility designed and constructed for the conveyoance of stormwater around, through, or from the earth
disturbance area shall be a stobilized conveyance designed tTo minimize erosion and the discharge of sediment off site.

13. Concrete wash water shall be contained and disposed of in accordance with the SWMP., No wash water shall be discharged to or allowed to
enter State Waters, including any surface or subsurfoce storm drainage system or facilities. Concrete washouts shall not be located in an
area where shallow groundwater may be present, or within 30 feet of a surface water body, creek or stream

14. During dewatering operations of uncontaminated ground water may be discharged on site, but shall nhot leave the site in the form of surface
runoff unless an approved State dewatering permit is in place.

13. Erosion control blanketing or other protective covering shall be used on slopes steeper than 3il.

16. Contractor shall be responsible for the removal of all wastes from the construction site for disposal in accordance with local and Stoate
regulatory requirements. No construction debris, tree slash, building material wastes or unused building materials shall be buried, dumped, or
discharged at the site.

17. Waste moaterials shall not be temporarily placed or stored in the street, alley, or other public way, unless in accordance with an approved
Troffic Control Plan. Control measures may ke required by El Paso County Engineering if deemed necessary, based on specific conditions and
circumstances.

18. Tracking of soils and construction debris off-site shall be minimized. Materials tracked off-site shall be cleaned up and properly disposed of
immediately.

19. The owner/developer shall be responsible for the removal of all construction debris, dirt, trash, rock, sediment, soil, and sand that may
accumulate in roads, storm drains and other drainage conveyance systems and stormwater appurtenances as a result of site development.

20. The quantity of materials stored on the project site shall be limited, as much as proctical, to that quantity required to perform the work in
an orderly sequence. All materials stored on-site shall be stored in a neat, orderly manner, in their original containers, with original
manufacturer’s labels.

21l. No chemical(s) having the potential to be released in stormwater are to be stored or used onsite unless permission for the use of such
chemical(s) is granted in writing by the ECM Administrator. In granting approval for the use of such chemical(s), special conditions and monitoring
may ke required.

22. Bulk storage of allowed petroleum products or other allowed liquid chemicals in excess of 33 gallons shall require adequate secondary
containment protection to contain all spills onsite and to prevent any spilled materials from entering State Waters, any surface or subsurface
storm drainoge system or other facilities.

23. No person shall cause the impediment of stormwater flow in the curb and gutter or ditch except with approved sediment control measures.
24. Owner/developer ond their agents shall comply with the “Colorado Water Quality Control Act” (Title 23, Article 8, CRS), and the “Clean Water
Actnd shall” (33 USC 1344), in addition to the requirements of the Land Development Code, DCM Volume II and the ECM Appendix I. All appropriote
permits must be obtained by the contractor prior to construction (1041, NPDES, Floodplain, 404, fugitive dust, etco). In the event of conflicts
between these requirements and other laws, rules, or regulations of other Federal, State, local, or County agencies, the most restrictive laws,
rules, or regulations shall apply.

23. All construction traffic must enter/exit the site only at approved construction access points.

26. Prior to construction the Permittee shall verify the location of existing utilities.

27. A water source shall be availoble on site during earthwork operations and shall be utilized as required to minimize dust from earthwork
equipment and wind.

28. The soils report for this site has been prepared by _Parr_Engineering dated 11-20-13 ________________________

and shall be considered a part of these plans,

29. At least ten (10> days prior to the anticipated start of construction, for projects that will disturb one (1) acre or more, the owner or
operator of construction activity shall submit o permit application for stormwater discharge to the Colorado Department of Public Health and
Environment, Woater QRuality Division. The application contains certification of completion of a stormwater management plan (SWMP), of which this
Groading and Erosion Control Plan may ke a part. For information or application materials contact:

Colorado Department of Public Health and Environment

Water Quality Control Division

WQCD - Permits

4300 Cherry Creek Drive South

Denver, CO 80246-1330

Attn: Permits Unit

JOSHUA PALMER, PE County Engineer / ECM Administrator date
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SECTION A
SF—1. SILT FENCE
November 2010 Urban Drainage and Flood Control District SF-3

SC-1

Urban Storm Drainage Criteria Manual Volume 3

Silt Fence (SF)

Stockpile Management (SP) MM-2

SILT FENCE INSTALLARON NOTES

1. SILT FENCE MUST BE PLACED AWAY FROM THE TOE OF THE SLOPE TO ALLOW FOR WATER
PONDING. SILT FENCE AT THE TOE OF A SLOPE SHOULD BE INSTALLED IN A FLAT LOCATION
AT LEAST SEVERAL FEET (2-5 FT)} FROM THE TOE OF THE SLOPE TO ALLOW ROOM FOR
PONDING AND DEPOSITION.

2. A UNIFORM 6" X 4" ANCHOR TRENCH SHALL BE EXCAVATED USING TRENCHER OR SILT
FENCE INSTALLATION DEVICE. NO ROAD GRADERS. BACKHOES, OR SIMILAR EQUIPMENT SHALL
BE USED.

3. COMPACT ANCHOR TRENCH BY HAND WITH A "JUMPING JACK" OR BY WHEEL ROLLING.
COMPACTION SHALL BE SUCH THAT SILT FENCE RESISTS BEING PULLED OUT OF ANCHOR
TRENCH BY HAND.

4. SILT FENCE SHALL BE PULLED TIGHT AS IT IS ANCHORED TO THE STAKES. THERE SHOULD
BE NO NOTICEABLE SAG BETWEEN STAKES AFTER IT HAS BEEN ANCHORED TO THE STAKES.

5. SILT FENCE FABRIC SHALL BE ANCHORED TO THE STAKES USING 1" HEAVY DUTY STAPLES
OR NAILS WITH 1" HEADS. STAPLES AND NAILS SHOULD BE PLACED 3" ALONG THE FABRIC
DOWN THE STAKE.

6. AT THE END OF A RUN OF SILT FENCE ALONG A CONTQUR, THE SILT FENCE SHOULD BE
TURNED PERPENDICULAR TO THE CONTOUR TO CREATE A "J-HOOK.” THE "J-HOOK"
EXTENDING PERPENDICULAR TO THE CONTOUR SHOULD BE OF SUFFICIENT LENGTH TO KEEP
RUNOFF FROM FLOWING AROUND THE END OF THE SILT FENCE (TYPICALLY 10" - 20%).

7. SILT FENCE SHALL BE INSTALLED PRIOR TO ANY LAND DISTURBING ACTIVITIES.

SILT FENCE MAINTENANCE NOTES

1. INSPECT 8MPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION,
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS ANO MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED UPSTREAM OF THE SILT FENCE SHALL BE REMOVED AS NEEDED
TO MAINTAIN THE FUNCTIONALTY OF THE BMP, TYPICALLY WHEN DEPTH OF ACCUMULATED
SEOIMENTS IS APPROXIMATELY &6".

5. REPAIR OR REPLACE SILT FENCE WHEN THERE ARE SIGNS OF WEAR, SUCH AS SAGGING,
TEARING, OR COLIAPSE.

6. SILT FENCE IS TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS STABILIZED
AND APPRQOVED BY THE LCCAL JURISDICTION, OR IS REPLACED BY AN EQUIVALENT PERIMETER
SEDIMENT CONTROL B8MP.

7. WHEN SILT FENCE IS REMOVED, ALL DISTURBED AREAS SHALL BE COVERED WITH TOPSOL,
SEEDED AND MULCHED OR OTHERWISE STABILIZED AS APPROVED BY LOCAL JURISDICTION.

{DETAIL ADAPTED FROM TOWN OF PARKER, COLORADO AND GITY OF AURORA, NOT AVAILABLE IN AUTOCAD)

NOTE: MANY JURISDICTIONS HAVE 8MP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOQTED.

\
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/
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STOCKPILE PROTECTION PLAN
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1T INSTALLATION REQUIREMENTS)

SECTION A

SR=1 . _STOCKPILE PROTECTIQN
STOCKPILE_PROTECTION INSTALLATICN NOTES

1. SEE PLAN VIEW FOR:
—LOCATION OF STOCKPILES.
-TYPE OF STOCKPILE PRQTECTION.

2, INSTALL PERIMETER CONTROLS IN ACCORDANCE WITH THEIR RESPECTIVE DESIGN DETAILS.
SILT FENCE IS SHOWN IN THE STOCKPILE PROTECTION DETAILS: HOWEVER, OTHER TYPES OF
PERIMETER CONTROLS INCLUDING SEDIMENT CONTROL LOGS OR ROCK SOCKS MAY BE
SUITABLE IN SOME CIRCUMSTANCES. CONSIDERATIONS FOR DETERMINING THE APPROPRIATE
TYPE OF PERIMETER CONTROL FOR A STOCKPILE INCLUDE WHETHER THE STOCKPILE iS
LOCATED ON A PERVIOUS OR IMPERVIOUS SURFACE, THE RELATIVE HEIGHTS OF THE
PERIMETER CONTROL AND STOCKPILE, THE ABILITY OF THE PERIMETER CONTROL TO CONTAIN
THE STOCKPILE WITHOUT FAILING IN THE EVENT THAT MATERIAL FROM THE STOCKPILE SHIFTS
OR SLUMPS AGAINST THE PERIMETER, AND OTHER FACTORS.

3, STABILIZE THE STOCKPILE SURFACE WITH SURFACE ROUGHENING, TEMPORARY SEEDING AND
MULCHING, EROSION CONTROL BLANKETS, OR SOIL BINDERS. SOILS STOCKPILED FOR AN
EXTENDED PERIOD {TYPICALLY FOR MORE THAN 60 DAYS) SHOULD BE SEEDED AND MULCHED
WITH A TEMPORARY GRASS COVER ONCE THE STOCKPILE IS PLACED (TYPICALLY WITHIN 14
DAYS). USE OF MULCH ONLY OR A SOIL BINDER IS ACCEPTABLE IF THE STOCKPILE WILL BE
IN PLACE FOR A MORE LIMITED TIME PERIOD (TYPICALLY 30-60 DAYS).

4., FOR TEMPORARY STOCKPILES ON THE INTERIOR PORTION OF A CONSTRUCTION SITE, WHERE
OTHER DOWNGRADIENT CONTROLS, INCLUDING PERIMETER CONTROL, ARE IN PLACE, STOCKPILE
PERIMETER CONTROLS MAY NOT BE REQUIRED.

November 2010 Urban Drainage and Flood Control District SP-3

MM-2

Urban Storm Drainage Criterta Manual Volume 3

Stabilized Staging Area (SSA)

SM-6

T T T e 1o TR W T
EXISTING ROADWAY

SSA—1. STABILIZED STAGING AREA

! AG NSTA

1. SEE PLAN VIEW FOR

—LOCATION OF STAGING AREA(S).

~CONTRACTOR MAY ADJUST LOCATION AND SIZE OF STAGING AREA WITH APPROVAL
FROM THE LOCAL JURISDICTION.

2. STABILIZED STAGING AREA SHOULD BE APPROPRIATE FOR THE NEEOS OF THE SITE,
OVERSIZING RESULTS IN A LARGER AREA TO STABILIZE FOLLOWING CONSTRUCTION.

3. STAGING AREA SHALL BE STABILIZED PRIOR TO OTHER OPERATIONS ON THE SITE.

4, THE STABILIZED STAGING AREA SHALL CONSIST OF A MINIMUM 3" THICK GRANULAR
MATERIAL,

5. UNLESS OTHERWISE SPECIFIED BY LOCAL JURISDICTION, ROCK SHALL CONSIST OF DOT
SECT. #703, AASHTO #3 COARSE AGGREGATE OR 8" (MINUS) ROCK.

6. ADDITIONAL PERIMETER BMPs MAY BE REQUIRED INCLUDING BUT NOT LIMITED TO SILT
FENCE ANO CONSTRUCTION FENCING.

281117 i R AINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. {NSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. ROCK SHALL BE REAPPLIEO OR REGRADED AS NECESSARY {F RUTTING OCCURS OR
UNDERLYING SUBGRAOE BECOMES EXPOSED.

November 2010 Urban Drainage and Flood Control District SSA-3

SM-6

Urban Storm Drainage Criteria Manual Volume 3

Stabilized Staging Area (SSA)

Stockpile Management (SM)

STQCKPILE_PROTECTION WAINTENSNCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE, INSPECT BMPs AS SOON AS
POSSIBLE {ANO ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQOSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs (N
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

T I ROT AINTENAN N

4. IF PERIMETER PROTECTION MUST BE MOVED TO ACCESS SOIL STOCKPILE, REPLACE
PERIMETER CONTROLS BY THE END OF THE WORKDAY,

S. STOCKPILE PERIMETER CONTROLS CAN BE REMOVED ONCE ALL THE MATERIAL FROM THE
STOCKPILE HAS BEEN USED.

{DETAILS ADAPTED FROM PARKER, COLORADQ, NOT AVAILABLE IN AUTOCAD)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WiTH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHCULD BE USED WHEN
DIFFERENCES ARE NOTED.

STARIJZED STAGING AREA MAINTENANCE NOTES

5. STABILIZED STAGING AREA SHALL BE ENLARGED IF NECESSARY TO CONTAIN PARKING,
STORAGE, AND UNLOADING/LOADING OPERATIONS.

6. THE STABILIZED STAGING AREA SHALL BE REMOVED AT TkE END OF CONSTRUCTION. THE
GRANULAR MATERIAL. SHALL BE REMOVED OR, IF APPROVED BY THE LOCAL JURISDICTION,
USED ON SITE, AND THE AREA COVERED WITH TOPSOIL, SEEDED AND MULCHED OR
OTHERWISE STABILIZED IN A MANNER AFPROVED BY tCCAL JURISDICTION.

NOTE: MANY MUNICIPALITIES PROHIBIT THE USE OF RECYCLED CONCRETE AS GRANULAR
MATERIAL FOR STABILIZED STAGING AREAS QUE TO DIFFICULTIES WiTH RE—ESTABLISHMENT Of
VEGETATION IN AREAS WHERE RECYCLED CONCRETE WAS PLACED.

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

(DETAIS ADAPTEQ FROM DOUGLAS COUNTY, COLORABO, NCT AVAILABLE N AUTGCAD)
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3" MIN OF COURSE AGGREGATE ON ALL "Q-f’_i
/ CONSTRUCTION ROADS, PARKING AREAS, g'e]
STAGING AREA, LOADING/UNLOADING AREAS,
AND STORAGE AREAS.
EXISTIN
COARSE AGGREGATE STING
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GEOTEXTILE (MATERIAL REQUIREMENTS IN APPENDIX B, TABLE MT-3)

SECTION

VEHICLE TRACKING

NTS

VEHICLE TRACKING NOTES

INSTALLATION REQUIREMENTS

1. ALL ENTRANCES TO THE CONSTRUCTION SITE ARE
TO BE STABILIZED PRIOR TO CONSTRUCTION
BEGINNING.

2. CONSTRUCTION ENTRANCES ARE TO BE BUILT WITH
AN APRON TO ALLOW FOR TURNING TRAFFIC, BUT
SHOULD NOT BE BUILT OVER EXISTING PAVEMENT
EXCEPT FOR A SLIGHT OVERLAP.

3. AREAS TO BE STABILIZED ARE TO BE PROPERLY
GRADED AND COMPACTED PRIOR TO LAYING DOWN
GEQTEXTILE AND STONE.

4. CONSTRUCTION ROADS, PARKING AREAS,
LOADING/UNLOADING ZONES, STORAGE AREAS, AND
STAGING AREAS ARE TO BE STABILIZED.

6, CONSTRUCTION ROADS ARE TO BE BUILT TO
CONFORM TO SITE GRADES, BUT SHOULD NOT HAVE
SIDE SLOPES OR ROAD GRADES THAT ARE
EXCESSIVELY STEEP.

MAINTENANCE REQUIREMENTS

1. REGULAR INSPECTIONS ARE TO BE MADE OF ALL
STABILIZED AREAS, ESPECIALLY AFTER STORM
EVENTS.

2. STONES ARE TO BE REAPPLIED PERIODICALLY AND
WHEN REPAIR 1S NECESSARY.

3. SEDIMENT TRACKED ONTO PAVED ROADS IS TO BE
REMOVED DAILY BY SHOVELING OR SWEEPING.
SEDIMENT IS NOT TO BE WASHED DOWN STORM
SEWER DRAINS.

4. STORM SEWER INLET PROTECTION IS TO BE IN
PLACE, INSPECTED, AND CLEANED IF NECESSARY.

5. OTHER ASSOCIATED SEDIMENT CONTROL MEASURES
ARE TO BE INSPECTED TO ENSURE GOOD WORKING
CONDITION.

City of Colorado Springs
Stormwater Quality

Figure VT-2
Vehicle Tracking
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