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Stormwater Management Facility
Inspection and Maintenance (1&M) Plan

Compliance with Stormwater Facility Maintenance Requirements

All property owners are responsible for ensuring stormwater facilities installed
on their property are properly maintained and function as designed. Gateway
Trucking, LLC may elect to assign many of the management and
maintenance functions described in this plan to a third party. Gateway
Trucking is aware of their responsibilities regarding stormwater facility
maintenance. Maintenance agreement(s) associated with this property are
provided in Appendix A.

Inspection & Maintenance — Annual Reporting

Requirements for the inspection and maintenance of stormwater facilities, as
well as reporting requirements are included in this Stormwater Management
Facility Inspection and Maintenance (I&M) Plan.

Verification that the Stormwater facilities have been properly inspected
and maintained; submittal of the required Inspection and Maintenance
Forms and Inspector qualifications shall be provided to the County of El
Paso on an annual basis.

Copies of the Inspection and Maintenance forms for each of the stormwater
facilities are located in Appendix D and E. A standard annual reporting form
is provided in Appendix F. Each form shall be reviewed and submitted by
the property owner or property manager to:

El Paso County
Department of Public Works - Stormwater
3275 Akers Drive
Colorado Springs, CO 80922

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 in the first place. Common pollutants
include sediment, trash & debris, chemicals, dog wastes, runoff from stored
materials, illicit discharges into the storm drainage system and many others.
Gateway Trucking’'s maintenance program includes measures to address
these potential contaminants. Depending on the storm water quality facilities
installed on the site the maintenance program includes:

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 disposal of hazardous wastes and chemicals.

e Plan lawn care to minimize the use of chemicals and pesticides.
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VI.

e Sweep paved surfaces reqularly and dispose the sweepings properly.

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

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

e Clean out the upstream components of the storm drainage system,
including inlets, storm sewers and outfalls.

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

Access and Easements

Gateway Trucking shall prepare a drawing showing all stormwater
management facilities located on the site including designated access
locations as well as a required easements. Refer to the Stormwater Facilities
Map located in Appendix G for access and easement locations.

Safety

Keep safety considerations at the forefront of inspection procedures at all
times. Likely hazards should be anticipated and avoided. Gateway Trucking
personnel should never enter a confined space (outlet structure, manhole,
etc) without proper training or equipment. A confined space should never be
entered without at least one additional person present and without using
appropriate personal protection equipment.

If a toxic or flammable substance is discovered, leave the immediate area
and call 911.

Vertical drops and fall hazards may be encountered in areas located within
and around the facility. Gateway Trucking shall 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" 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, call 911.

Field Inspection Equipment

Gateway Trucking's inspectors shall have the appropriate equipment to take
to the field. 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 Management Facilities:

e Protective clothing and boots.
e Safety equipment (vest, hard hat, confined space entry equipment).

¢ Communication equipment.
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VILI.

e Inspection and Maintenance Plan for the site including stormwater
management facility location maps.

e Clipboard.

e Stormwater Facility Maintenance Inspection Forms (See Appendix D).
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).
However, this equipment should be available in the vehicle driven to the site.

Inspecting Stormwater Management Facilities

The quality of stormwater entering the waters of the state relies heavily on the
proper operation and maintenance of permanent best management practices.
Stormwater management facilities shall be periodically inspected to ensure
they function as designed. The inspection will determine the appropriate
maintenance required for the facility.

A. Inspection Procedures

All stormwater management facilities shall be inspected by a qualified
individual at a minimum of once per year. See the El Paso County Storm
Drainage Design & Technical Criteria Manual for general guidelines for an
inspector. Inspections will follow the inspection guidance found in the SOP
for the specific type of facility. (Appendix C of this plan).

B. Inspection Report

Gateway Trucking’s personnel or inspector conducting the inspection
activities shall complete the appropriate inspection report for the specific
facility. Inspection reports are located in Appendix D.

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 shall be inspected on an annual
basis at a minimum. In addition, all facilities shall 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.
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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,
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 (See SOP in
appendix C). 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 Management Facility Inspection Form provides a record of
inspection of the facility. Inspection Forms for each facility type are provided
in Appendix D. Verification of the inspection of the stormwater facilities, the
facility inspection form(s), and Inspector Qualifications shall be provided to El
Paso County on an annual basis. The verification and the inspection form(s)
shall be reviewed and submitted by Gateway Trucking or his property
manager.
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Refer to Section Il of this Plan regarding the annual reporting of inspections.

Maintaining Stormwater Management Facilities

Stormwater management facilities shall be properly maintained to ensure
they operate correctly and provide the water quality 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 Cateqories

Stormwater management facility maintenance programs are separated into
three broad categories of work. These categories are based largely on the
Urban Drainage and Flood Control District's Maintenance Program for
regional drainage facilities. 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 El Paso County; however, completed inspection and
maintenance forms shall be submitted to El Paso County for each
inspection and maintenance activity with the annual report.

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. The
Gateway Trucking shall correspond with EI Paso County and submit
completed maintenance forms to El Paso County for each maintenance
activity.

Rehabilitation Work

This work consists of large-scale maintenance and major improvements

needed to address failures within the stormwater management facilities.

This work requires consultation with El Paso County and may require an
engineering design with construction plans to be prepared for review and
approval. This work may also require more specialized maintenance

7
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equipment, surveying, construction permits or assistance through private
contractors and consultants. If these items are needed the Gateway
Trucking shall correspond with El Paso County and submit completed
maintenance forms to El Paso County for each maintenance activity.

B. Maintenance Personnel

Gateway Trucking’'s maintenance personnel shall be qualified to properly
maintain stormwater management facilities. Inadequately trained personnel
can cause additional problems resulting in additional maintenance costs.

C. Maintenance Forms

The Stormwater Management Facility Maintenance Form provides a record of
maintenance activities. Maintenance Forms for each facility type are
provided in Appendix E. Maintenance Forms shall be completed by the
Gateway Trucking’s contractor completing the required maintenance items.
The form shall then be reviewed by the Gateway Trucking or an authorized
agent of the property owner and submitted on an annual basis to El Paso
County.

Refer to Section Il of this Plan regarding the annual reporting of inspections
and maintenance activities performed.
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PRIVATE DETENTION BASIN /
STORMWATER QUALITY BEST MANAGEMENT PRACTICE
MAINTENANCE AGREEMENT AND EASEMENT

This PRIVATE DETENTION BASIN / STORMWATER QUALITY BEST MANAGEMENT
PRACTICE MAINTENANCE AGREEMENT AND EASEMENT (Agreement) is made by and
between EL PASO COUNTY by and through THE BOARD OF COUNTY COMMISSIONERS OF EL
PASO COUNTY, COLORADO (Board or County) and PERRY HASTINGS (Owner or Developer).
The above may occasionally be referred to herein singularly as “Party” and collectively as “Parties.”

Recitals

A. WHEREAS, Developer is the owner of certain real estate (the Property or Subdivision) in
El Paso County, Colorado, which Property is legally described in Exhibit A attached hereto and
incorporated herein by this reference; and

B. WHEREAS, Developer desires to develop on the Property a land use to be known as an
Office / Warehouse; and

C. WHEREAS, the development of this Property will substantially increase the volume of
water runoff and will decrease the quality of the stormwater runoff from the Property, and, therefore, it
is in the best interest of public health, safety and welfare for the County to condition approval of this
land use on Developer’s promise to construct adequate drainage, water runoff control facilities, and
stormwater quality structural Best Management Practices (“BMPs”) for the land use; and

D. WHEREAS, Chapter 8, Section 8.4.5 of the El Paso County Land Development Code, as
periodically amended, promulgated pursuant to Section 30-28-133(1), Colorado Revised Statutes
(C.R.S.), requires the County to condition approval of all subdivisions on a developer’s promise to so
construct adequate drainage, water runoff control facilities, and BMPs in subdivisions; and

E. WHEREAS, the Drainage Criteria Manual, Volume 2, as amended by Appendix I of the
El Paso County Engineering Criteria Manual (ECM), as each may be periodically amended,
promulgated pursuant to the County’s Colorado Discharge Permit System General Permit (MS4 Permit)
as required by Phase II of the National Pollutant Discharge Elimination System (NPDES), which MS4
Permit requires that the County take measures to protect the quality of stormwater from sediment and
other contaminants, requires subdividers, developers, landowners, and owners of facilities located in the
County’s rights-of-way or easements to provide adequate permanent stormwater quality BMPs with new
development or significant redevelopment; and

F. WHEREAS, Section 2.9 of the El Paso County Drainage Criteria Manual provides for a
developer’s promise to maintain a subdivision’s drainage facilities in the event the County does not
assume such responsibility; and

G. WHEREAS, developers in El Paso County have historically chosen water runoff
detention basins as a means to provide adequate drainage and water runoff control in subdivisions,
which basins, while effective, are less expensive for developers to construct than other methods of
providing drainage and water runoff control; and



H. WHEREAS, Developer desires to construct for the land use one detention
basin/stormwater quality BMP(s) (“detention basin/BMP(s)”) as the means for providing adequate
drainage and stormwater runoff control and to meet requirements of the County’s MS4 Permit, and to
provide for operating, cleaning, maintaining and repairing such detention basin/BMP(s); and

LWHEREAS, Developer desires to construct the detention basin/BMP(s) on property that is located in
The NW1/4, NW1/4 Section 20, and that portion of the NE1/4, NE1/4 Section 19, lying east of the
Franceville Coal Mine Road, T.14S., R.64W., as indicated on the grading plan, and as set forth on
Exhibit A attached hereto;

J. WHEREAS, Developer shall be execute the duties of operating, maintaining and
repairing the detention basin/BMP(s) on the Property described in Exhibit A; and

K. WHEREAS, it is the County’s experience that developers and property owners
historically have not properly cleaned and otherwise not properly maintained and repaired these
detention basins/BMPs, and that these detention basins/BMPs, when not so properly cleaned,
maintained, and repaired, threaten the public health, safety and welfare; and

L. WHEREAS, the County, in order to protect the public health, safety and welfare, has
historically expended valuable and limited public resources to so properly clean, maintain, and repair
these detention basins/BMPs when developers and property owners have failed in their responsibilities,
and therefore, the County desires the means to recover its costs incurred in the event the burden falls on
the County to so clean, maintain and repair the detention basin/BMP(s) serving this land use due to the
Developer’s failure to meet its obligations to do the same; and

M. WHEREAS, the County conditions approval of this land use on the Developer’s promise
to so construct the detention basin/BMP(s), and further conditions approval on the Developer’s promise
to reimburse the County in the event the burden falls upon the County to so clean, maintain and/or repair
the detention basin/BMP(s) serving this Property; and

N. WHEREAS, the County could condition land use approval on the Developer’s promise to
construct a different and more expensive drainage, water runoff control system and BMPs than those
proposed herein, which more expensive system would not create the possibility of the burden of
cleaning, maintenance and repair expenses falling on the County; however, the County is willing to
forego such right upon the performance of Developer/Owner’s promises contained herein; and

0. WHEREAS, the County, in order to secure performance of the promises contained
herein, conditions approval of this land use upon the Developer’s grant herein of a perpetual Easement

over the Property for the purpose of allowing the County to periodically access, inspect, and, when so
necessary, to clean, maintain and/or repair the detention basin/BMP(s); and

Agreement

NOW, THEREFORE, in consideration of the mutual Promises contained herein, the sufficiency
of which are hereby acknowledged, the Parties agree as follows:
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1. Incorporation of Recitals: The Parties incorporate the Recitals above into this
Agreement.

2. Covenants Running with the Land: Developer agrees that this entire Agreement and the
performance thereof shall become a covenant running with the land, which land is legally described in
Exhibit A attached hereto, and that this entire Agreement and the performance thereof shall be binding
upon itself, and respective successors and assigns.

3. Construction: Developer shall construct on the Property described in Exhibit A attached
hereto and incorporated herein by this reference, one detention basin/BMP(s). Developer shall not
commence construction of the detention basin/BMP(s) until the El Paso County Development Services
Department (DSD) has approved in writing the plans and specifications for the detention basin/BMP(s)
and this Agreement has been signed by all Parties and returned to the DSD. Developer shall complete
construction of the detention basin/BMP(s) in substantial compliance with the County-approved plans
and specifications for the detention basin/BMP(s). Failure to meet these requirements shall be a material
breach of this Agreement, and shall entitle the County to pursue any remedies available to it at law or in
equity to enforce the same. Construction of the detention basin/BMP(s) shall be substantially completed
within one (1) year (defined as 365 days), which one year period will commence to run on the date of
the notice to proceed with construction. Rough grading of the detention basin/BMP(s) must be
completed and inspected by the El Paso County Development Services Department prior to commencing
road construction.

In the event construction is not substantially completed within the one (1) year period, then the
County may exercise its discretion to complete the project, and shall have the right to seek
reimbursement from the Developer and its respective successors and assigns, for its actual costs and
expenses incurred in the process of completing construction. The term actual costs and expenses shall be
liberally construed in favor of the County, and shall include, but shall not be limited to, labor costs, tool
and equipment costs, supply costs, and engineering and design costs, regardless of whether the County
uses its own personnel, tools, equipment and supplies, etc. to correct the matter. In the event the County
initiates any litigation or engages the services of legal counsel in order to enforce the Provisions arising
herein, the County shall be entitled to its damages and costs, including reasonable attorney fees,
regardless of whether the County contracts with outside legal counsel or utilizes in-house legal counsel
for the same.

4. Maintenance: The Developer/Owner agrees for itself and its successors and assigns, that
it will regularly and routinely inspect, clean and maintain the detention basin/BMP(s), and otherwise
keep the same in good repair, all at its own cost and expense. No trees or shrubs that will impair the
structural integrity of the detention basin/BMP(s) shall be planted or allowed to grow on the detention
basin/BMP(s).

5. Creation of Easement: Developer/Owner hereby grants the County a non-exclusive
perpetual easement upon and across the Property described in Exhibit A. The purpose of the easement is
to allow the County to access, inspect, clean, repair and maintain the detention basin/BMP(s); however,
the creation of the easement does not expressly or implicitly impose on the County a duty to so inspect,
clean, repair or maintain the detention basin/BMP(s).

6. County’s Rights and Obligations: Any time the County determines, in the sole exercise
of its discretion, that the detention basin/BMP(s) is not properly cleaned, maintained and/or otherwise
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kept in good repair, the County shall give reasonable notice to the Developer/Owner or their respective
successors and assigns, that the detention basin/BMP(s) needs to be cleaned, maintained and/or
otherwise repaired. The notice shall provide a reasonable time to correct the problem(s). Should the
responsible parties fail to correct the specified problem(s), the County may enter upon the Property to so
correct the specified problem(s). Notice shall be effective to the above by the County’s deposit of the
same into the regular United States mail, postage pre-paid. Notwithstanding the foregoing, this
Agreement does not expressly or implicitly impose on the County a duty to so inspect, clean, repair or
maintain the detention basin/BMP(s).

7. Reimbursement of County’s Costs / Covenant Running With the Land: The
Developer/Owner agrees and covenants, for itself and its successors and assigns, that it will reimburse
the County for its costs and expenses incurred in the process of completing construction of, cleaning,
maintaining, and/or repairing the detention basin/BMP(s) pursuant to the provisions of this Agreement.

The term “actual costs and expenses” shall be liberally construed in favor of the County, and
shall include, but shall not be limited to, labor costs, tools and equipment costs, supply costs, and
engineering and design costs, regardless of whether the County uses its own personnel, tools, equipment
and supplies, etc. to correct the matter. In the event the County initiates any litigation or engages the
services of legal counsel in order to enforce the provisions arising herein, the County shall be entitled to
its damages and costs, including reasonable attorney’s fees, regardless of whether the County contracts
with outside legal counsel or utilizes in-house legal counsel for the same.

8. Contingencies of Development Plan Approval: Developer/Owner’s execution of this
Agreement is a condition of land use/land disturbance approval.

The County shall have the right, in the sole exercise of its discretion, to approve or disapprove
any documentation submitted to it under the conditions of this Paragraph, including but not limited to,
any separate agreement or amendment, if applicable, identifying any specific maintenance
responsibilities not addressed herein. The County’s rejection of any documentation submitted hereunder
shall mean that the appropriate condition of this Agreement has not been fulfilled.

9. Agreement Monitored by El Paso County Development Services Department and/or El
Paso County Department of Transportation: Any and all actions and decisions to be made hereunder by
the County shall be made by the Director of the El Paso County Development Services Department
and/or the Director of the El Paso County Department of Transportation. Accordingly, any and all
documents, submissions, plan approvals, inspections, etc. shall be submitted to and shall be made by the
Director of the Development Services Department and/or the Director of the El Paso County Department
of Transportation.

10. Indemnification and Hold Harmless: To the extent authorized by law, Developer/Owner
agrees, for itself and its successors and assigns, that it will indemnify, defend, and hold the County
harmless from any and all loss, costs, damage, injury, liability, claim, lien, demand, action and causes of
action whatsoever, whether at law or in equity, arising from or related to their respective intentional or
negligent acts, errors or omissions or that of their agents, officers, servants, employees, invitees and
licensees in the construction, operation, inspection, cleaning (including analyzing and disposing of any
solid or hazardous wastes as defined by State and/or Federal environmental laws and regulations),
maintenance, and repair of the detention basin/BMP(s), and such obligation arising under this Paragraph
shall be joint and several. Nothing in this Paragraph shall be deemed to waive or otherwise limit the
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defense available to the County pursuant to the Colorado Governmental Immunity Act, Sections 24-10-
101, et seq. C.R.S., or as otherwise provided by law.

11. Severability: In the event any Court of competent jurisdiction declares any part of this
Agreement to be unenforceable, such declaration shall not affect the enforceability of the remaining
parts of this Agreement.

12. Third Parties: This Agreement does not and shall not be deemed to confer upon or grant
to any third party any right to claim damages or to bring any lawsuit, action or other proceeding against
either the County, the Developer/Owner, or their respective successors and assigns, because of any
breach hereof or because of any terms, covenants, agreements or conditions contained herein.

13. Solid Waste or Hazardous Materials: Should any refuse from the detention basin/BMP(s)
be suspected or identified as solid waste or petroleum products, hazardous substances or hazardous
materials (collectively referred to herein as “hazardous materials”), the Developer/Owner shall take all
necessary and proper steps to characterize the solid waste or hazardous materials and properly dispose of
it in accordance with applicable State and/or Federal environmental laws and regulations, including, but
not limited to, the following: Solid Wastes Disposal Sites and Facilities Acts, §§ 30-20-100.5 — 30-20-
119, C.R.S., Colorado Regulations Pertaining to Solid Waste Disposal Sites and Facilities, 6 C.C.R.
1007-2, et seq., Solid Waste Disposal Act, 42 U.S.C. §§ 6901-6992k, and Federal Solid Waste
Regulations 40 CFR Ch. I. The County shall not be responsible or liable for identifying, characterizing,
cleaning up, or disposing of such solid waste or hazardous materials. Notwithstanding the previous
sentence, should any refuse cleaned up and disposed of by the County be determined to be solid waste or
hazardous materials, the Developer/Owner, but not the County, shall be responsible and liable as the
owner, generator, and/or transporter of said solid waste or hazardous materials.

14. Applicable Law and Venue: The laws, rules, and regulations of the State of Colorado
and El Paso County shall be applicable in the enforcement, interpretation, and execution of this
Agreement, except that Federal law may be applicable regarding solid waste or hazardous materials.
Venue shall be in the El Paso County District Court.

IN WITNESS WHEREOF, the Parties affix their signatures below.

Executed this day of , 2021, by:
By:
Perry Hastings
The foregoing instrument was acknowledged before me this day of _ , 2021, by
Perry Hastings.

Witness my hand and official seal.

My commission expires:
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Executed this day of , 2021, by:

BOARD OF COUNTY COMMISSIONERS
OF EL PASO COUNTY, COLORADO

By:
, Chair
Attest:
County Clerk and Recorder
The foregoing instrument was acknowledged before me this day of ,
2021, by , Chair of the Board of County Commissioners of El Paso County,

Colorado, as Attested to by Chuck Broerman, County Clerk and Recorder.

Witness my hand and official seal.

My commission expires:

Notary Public

Approved as to Content and Form:

Assistant County Attorney
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EXHIBIT A

LEGAL DESCRIPTION

That portion of the Northwest Quarter of the Northwest Quarter of Section 20, Township 14
South, Range 64 West of the 6™ P.M., and that portion of the Northeast Quarter of the
Northeast Quarter of Section 19, Township 14 South, Range 64 West of the 6" P.M., lying
East of the right of way of Franceville Coal Mine Road, El Paso County, Colorado, described
as follows:

Beginning at the Northwest corner of said Northwest Quarter of the Northwest Quarter of
Section 20; Thence S89°9'48”E along the North line thereof, 909.95’; Thence along an
existing fence line for the following two (2) courses; (1) Thence S12°32’560"W, 579.82’; (2)
Thence N81°05'55"W, 905.95’; Thence N02°11°47”"W along the East right of way of Franceville
Coal Mine Road, 425.58’; Thence N89°44’18"E along the North line of said Northeast Quarter
of the Northeast Quarter of Section 19, 127.36’ to the Point of Beginning, and containing 11.09
acres.
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Appendix B

General Location and Description of
Stormwater Management Facilities
Example

. General Site Description

The project site is located to the east of S. Franceville Coal Mine Road about a
mile south of Highway 94. The property is a 11.09 acre section within a larger
parcel and bounded by fencing. It is comprised of a paved road as well as a
gravel parking area for commercial trucks and associated equipment.

. General Stormwater Management Description

All stormwater is conveyed via swales and berms located on the north and south
ends of the parking area and is directed to one detention basins that provides
detention and water quality treatment. Developed runoff is released at or below
historic rates.

. Stormwater Facilities Site Plan

Inspection or maintenance personnel may utilize the Stormwater Facilities Map
located in Appendix G for locating the stormwater facilities within this
development.

. On-Site Stormwater Management Facilities

List all facilities for each of the types (see examples provided below)

Volume Reduction Facilities
All impervious surfaces are routed through grass lined swales.

Storage Facilities (Detention)

Detention for the site is provided in one full spectrum water quality and
detention pond. See the Facilities Map located in Appendix G for location of
ponds.

Water Quality Facilities

Water quality is provided in the full spectrum pond.

Source Control Best Management Practices

Site does not include any nonstructural BMPs.
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APPENDIX C

Standard Operating Procedures
For:
Extended Detention Basins (EDBS)

Grass Buffers and Grass Swales (GB-GS)
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APPENDIX C-1

Extended Detention Basins
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Standard Operation Procedures
for

Inspection and Maintenance

Extended Detention Basins
(EDBS)

September 2010
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EDB-1 BACKGROUND

Extended Detention Basins (EDBs) are one of the most common types of Stormwater
Management Facilities utilized within the Front Range of Colorado. An EDB is a
sedimentation basin designed to “extend” the runoff detention time, but to drain
completely dry sometime after stormwater runoff ends. The EDB’s drain time for the
water quality portion of the facility is typically 40 hours. The basins are considered to be
“dry” because the majority of the basin is designed not to have a significant permanent
pool of water remaining between runoff events.

EDBs are an adaptation of a detention basin used for flood control, with the primary
difference is the addition of forebays, micro-pools and a slow release outlet design.
Forebays are shallow concrete “pans” located at the inflow point to the basin and are
provided to facilitate sediment removal within a contained area prior to releasing into the
pond. These forebays collect and briefly hold stormwater runoff resulting in a process
called sedimentation, dropping sediment out of the stormwater. The stormwater is then
routed from the forebay into the concrete trickle channel and upper basin, the large
grassy portion of the basin. The EDB uses a much smaller outlet that extends the
emptying time of the more frequently occurring runoff events to facilitate pollutant
removal. An EDB should have a small micro-pool just upstream of the outlet. This
micro-pool is designed to hold a small amount of water to keep sediment and floatables
from blocking the outlet orifices.

EDB-2 INSPECTING EXTENDED DETENTION BASINS (EDBS)
EDB-2.1 Access and Easements

Inspection or maintenance personnel may utilize the stormwater facility map located
in Appendix G containing the location(s) of the access points and maintenance
easements of the EDB(s) within this development.

EDB-2.2 Stormwater Management Facilities Locations

Inspection or maintenance personnel may utilize the stormwater facility map located
in Appendix G containing the location(s) of the EDB(s) within this development.

EDB-2.3 Extended Detention Basin (EDB) Features

EDBs have a number of features that are designed to serve a particular function.
Many times the proper function of one feature depends on another. For example, if
a forebay is not properly maintained, it could negatively affect the performance of a
feature downstream (trickle channel, micro-pool, etc.). Therefore, it is critical that
each feature of the EDB is properly inspected and maintained to ensure the overall
facility functions as it was intended. Below is a list and description of the most
common features within an EDB and the corresponding maintenance inspection
items that can be anticipated:
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Table EDB-1
Typical Inspection & Maintenance Requirements Matrix

EDB Features | Sediment | Mowing/ | Trash & | Erosion | Overgrown Standing | Structure
Removal Weed Debris Vegetation Water Repair
control | Removal Removal (mosquito/
algae
control)
Inflow Points X X X
(outfalls)
Forebay X X X
Low-flow X X X X X
channel
Bottom Stage X X X X X X
Micro-pool X X X X X
Outlet Works X X X
Emergency X X X X
Spillway
Upper Stage X X
Embankment X X X

EDB-2.3.1 Inflow Points

Inflow Points or Qutfalls into EDBs are the point source of the stormwater
discharge into the facility. An inflow point is commonly a storm sewer pipe
with a flared end section that discharges into the EDB. In some instances, an
inflow point could be a drainage channel or ditch that flows into the facility.

An energy dissipater (riprap or hard armor protection) is typically immediately
downstream of the discharge point into the EDB to protect from erosion. In
some cases, the storm sewer 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 items found with inflow points are as follows:

a. Riprap Displaced — Many times, because 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. Depending on the nature of the maintenance the use of heavy
equipment and proper bedding material may be required to repair the
riprap. See Section EDB-3.5 — EDB-3.8.

b. Erosion Present/Outfall Undercut — In some situations, the energy
dissipater may not have been sized, constructed, or maintained
appropriately and erosion has occurred. Any erosion within the vicinity of
the inflow point will require maintenance to prevent damage to the
structure(s) and sediment transport within the facility. If there is any
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guestion to whether the original design is inadequate, a qualified engineer
should review the situation to avoid chronic maintenance repairs if it is a
design issue.

c. 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 hydraulic
performance of the upstream infrastructure, sediment that accumulates in
this area must be removed in a timely manner.

d. 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.

e. Woody Growth/Weeds Present — Undesirable vegetation can grow in
and around the inflow area to an EDB that can significantly affect the
performance of the drainage facilities discharging into the facility. This
type of vegetation includes trees (typically cottonwoods) and dense areas
of shrubs (willows). If woody vegetation is not routinely mowed/removed,
the growth can cause debris/sediment to accumulate, resulting in
blockage of the discharge. Also, tree roots can cause damage to the
structural components of the inflow. Routine maintenance is essential for
trees (removing a small tree/sapling is much cheaper and “quieter” than a
mature tree). In addition, noxious weeds growing in the facility can result
in the loss of desirable native vegetation and impact adjacent open
spaces/land.

EDB-2.3.2 Forebay

A forebay is a solid surface (pad), typically constructed of concrete,
immediately downstream of the inflow point. The forebay is designed to
capture larger particles and trash to prevent them from entering the main
portion of the EDB. The solid surface is designed to facilitate mechanical
sediment removal (skid steer). The forebay typically includes a small
diameter discharge pipe or v-notch weir on the downstream end and
designed to drain the forebay in a specified period of time to promote
sedimentation. The forebays vary in size and depth depending on the design
and site constraints.

The typical maintenance items found with forebays are as follows:

a. Sediment/Debris Accumulation — Because this feature of the EDB is
designed to provide the initial sedimentation, debris and sediment
frequently accumulate in this area. If the sediment and debris is not
removed from the forebay on a regular basis, it can significantly affect the
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function of other features within the EDB. Routine sediment removal from
the forebay can significantly reduce the need for dredging of the main
portion of the EDB using specialized equipment (long reach excavators).
Routine removal of sediment from the forebay can substantially decrease
the long-term sediment removal costs of an EDB.

b. Concrete Cracking/Failing — The forebay is primarily constructed of
concrete, which cracks, spalls, and settles. Damage to the forebay can
result in deceased performance and impact maintenance efforts.

c. Drain Pipe/Weir Clogged — Many times the drainpipe or weir can be
clogged with debris, and prevent the forebay from draining properly. If
standing water is present in the forebay (and there is not a base flow), the
forebay is most likely not draining properly. This can result in a decrease
in performance and create potential nuisances with stagnant water
(mosquitoes).

d. Weir/Drain Pipe Damaged — Routine maintenance activities, vandalism,
or age may cause the weir or drain pipe in the forebay to become
damaged. Weirs are typically constructed of concrete, which cracks and
spalls. The drainpipe is typically smaller in diameter and constructed with
plastic, which can fracture.

EDB-2.3.3 Trickle Channel (Low-Flow)

The trickle channel conveys stormwater from the forebay to the micro-pool of
the EDB. The trickle channel is typically made of concrete. However, grass
lined (riprap sides protected) is also common and can provide for an
additional means of water quality within the EDB. The trickle channel is
typically 6-9 inches in depth and can vary in width.

The typical maintenance items found with trickle channels are as follows:

a. Sediment/Debris Accumulation — Trickle channels are typically
designed with a relatively flat slope that can promote sedimentation and
the collection of debris. Also, if a trickle channel is grass lined it can
accumulate sediment and debris at a much quicker rate. Routine removal
of accumulated sediment and debris is essential in preventing flows from
circumventing the trickle channel and affecting the dry storage portion of
the pond.

b. Concrete/Riprap Damage — Concrete can crack, spall, and settle and
must be repaired to ensure proper function of the trickle channel. Riprap
can also shift over time and must be replaced/repaired as necessary.
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c. Woody Growth/Weeds Present — Because of the constant moisture in
the area surrounding the trickle channel, woody growth
(cottonwoods/willows) can become a problem. Trees and dense shrub
type vegetation can affect the capacity of the trickle channel and can allow
flows to circumvent the feature.

d. Erosion Outside of Channel — In larger precipitation events, the trickle
channel capacity will likely be exceeded. This can result in erosion
immediately adjacent to the trickle channel and must be repaired to
prevent further damage to the structural components of the EDB.

EDB-2.3.4 Bottom Stage

The bottom stage is at least 1.0 to 2.0 feet deeper than the upper stage and is
located in front of the outlet works structure. The bottom stage is designed to
store the smaller runoff events, assists in keeping the majority of the basin
bottom dry resulting in easier maintenance operations, and enhances the
facilities pollutant removal capabilities. This area of the EDB may develop
wetland vegetation.

The typical maintenance items found with the bottom stage are as follows:

a. Sediment/Debris Accumulation — The bottom stage can frequently
accumulate sediment and debris. This material must be removed to
maintain pond volume and proper function of the outlet structure.

b. Woody Growth/Weeds Present - Because of the constant moisture in
the soil surrounding the micro-pool, woody growth (cottonwoods/willows)
can create operational problems for the EDB. If woody vegetation is not
routinely mowed/removed, the growth can cause debris/sediment to
accumulate outside of the micro-pool (see EDB 2.3.5), which can cause
problems with other EDB features. Also, tree roots can cause damage to
the structural components of the outlet works. Routine management is
essential for trees (removing a small tree/sapling is much cheaper and
“quieter” than a mature tree).

c. Bank Erosion — The bottom stage is usually a couple feet deeper than
the other areas of the ponds. Erosion can be caused by water dropping
into the bottom stage if adequate protection/armor is not present. Erosion
in this area must be mitigated to prevent sediment transport and other
EDB feature damage.

d. Mosquitoes/Algae Treatment — Nuisance created by stagnant water can
result from improper maintenance/treatment of the bottom stage.
Mosquito larvae can be laid by adult mosquitoes within the permanent
pool. Also, aquatic vegetation that grows in shallow pools of water can
decompose causing foul odors. Chemical/mechanical treatment of the
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bottom stage may be necessary to reduce these impacts to adjacent
homeowners.

e. Petroleum/Chemical Sheen — Many indicators of illicit discharges into
the storm sewer systems will be present in the bottom stage area of the
EDB. These indicators can include sheens, odors, discolored soil, and
dead vegetation. Ifitis suspected that an illicit discharge has occurred,
contact the supervisor immediately. Proper removal/mitigation of
contaminated soils and water in the EDB is necessary to minimize any
environmental impacts downstream.

EDB-2.3.5 Micro-pool

The micro-pool is a concrete or grouted boulder walled structure directly in
front of the outlet works. At a minimum, the micro-pool is 2.5 feet deep and is
designed to hold water. The micro-pool is critical in the proper function of the
EDB; it allows suspended sediment to be deposited at the bottom of the
micro-pool and prevents these sediments from being deposited in front of the
outlet works causing clogging of the outlet structure, which results in marshy
areas within the top and bottom stages.

The typical maintenance items found with micro-pools are as follows:

a. Sediment/Debris Accumulation — The micro-pool can frequently
accumulate sediment and debris. This material must be removed to
maintain the micro pool volume, depth, and proper function of the outlet
structure.

b. Woody Growth/Weeds Present - Because of the constant moisture in
the soil surrounding the micro-pool, woody growth (cottonwoods/willows)
can create operational problems for the EDB. If woody vegetation is not
routinely mowed/removed, the growth can cause debris/sediment to
accumulate outside of the micro-pool, which can cause problems with
other EDB features. Also, tree roots can cause damage to the structural
components of the outlet works. Routine management is essential for
trees (removing a small tree/sapling is much cheaper and “quieter” than a
mature tree).

c. Mosquitoes/Algae Treatment — Nuisance created by stagnant water can
result from improper maintenance/treatment of the micro-pool. Mosquito
larvae can be laid by adult mosquitoes within the permanent pool. If
mosquitoes are breeding within the micro-pool this may also be an
indication there is significant sediment build-up that is reducing the depth
of the micro-pool. Also, aquatic vegetation that grows in shallow pools of
water can decompose causing foul odors. Chemical/mechanical
treatment of the micro-pool may be necessary to reduce these impacts to
adjacent homeowners.
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d. Petroleum/Chemical Sheen — Many indicators of illicit discharges into
the storm sewer systems will be present in the micro-pool area of the
EDB. These indicators can include sheens, odors, discolored soil, and
dead vegetation. Ifitis suspected that an illicit discharge has occurred,
contact the supervisor immediately. Proper removal/mitigation of
contaminated soils and water in the EDB is necessary to minimize any
environmental impacts downstream.

EDB-2.3.6 Qutlet Works

The outlet works is the feature that drains the EDB in specified quantities and
periods of time. The outlet works is typically constructed of reinforced
concrete into the embankment of the EDB. 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. The water quality
orifice plate (smaller diameter holes) will typically have a well screen covering
it to prevent smaller materials from clogging it. The outlet structure is the
single most important feature in the EDB operation. Proper inspection and
maintenance of the outlet works is essential in ensuring the long-term
operation of the EDB.

The typical maintenance items found with the outlet works are as follows:

a. Trash Rack/Well Screen Clogged — Floatable material entering the EDB
will most likely make its way to the outlet structure. This material is
trapped against the trash racks and well screens on the outlet structure
(which is why they are there). This material must be removed on a routine
basis to ensure the outlet structure drains in the specified design period.

b. Structural Damage - The outlet structure is primarily constructed of
concrete, which can crack, spall, and settle. The steel trash racks and
well screens are also susceptible to damage.

c. Orifice Plate Missing/Not Secure — Many times residents, property
owners, or maintenance personnel will remove or loosen orifice plates if
they believe the pond is not draining properly. Any modification to the
orifice plate(s) will significantly affect the designed discharge rates for
water quality and/or flood control. Modification of the orifice plates is not
allowed without approval from El Paso County Public Works Department,
Engineering Control Division.

d. Manhole Access — Access to the outlet structure is necessary to
properly inspect and maintain the facility. If access is difficult or not
available to inspect the structure, chances are it will be difficult to maintain
as well.
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e. Woody Growth/Weeds Present - Because of the constant moisture in
the soil surrounding the outlet works, woody growth (cottonwoods/willows)
can create operational problems for the EDB. If woody vegetation is not
routinely mowed/removed, the growth can cause debris/sediment to
accumulate around the outlet works, which can cause problems with other
EDB features. Also, tree roots can cause damage to the structural
components of the outlet works. Routine management is essential for
trees (removing a small tree/sapling is much cheaper and “quieter” than a
mature tree).

EDB-2.3.7 Emergency Spillway

An emergency spillway is typical of all EDBs 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. The emergency spillway is typically a weir (notch)
in the pond embankment. Proper function of the emergency spillway is
essential to ensure flooding does not affect adjacent properties.

The typical maintenance items found with emergency spillways 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 EDB, the riprap may shift or dislodge due to flow. Depending on the
nature of the maintenance the use of heavy equipment and proper
bedding material may be required to repair the riprap. See Section EDB-
3.5 - EDB-3.8.

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. Woody Growth/Weeds Present — 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 EDB and reduce the
capacity of the spillway.

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

EDB-2.3.8 Upper Stage (Dry Storage)

The upper stage of the EDB provides the majority of the water quality flood
detention volume. This area of the EDB is higher than the bottom stage and
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typically stays dry, except during storm events. The upper stage is the largest
feature/area of the basin. Sometimes, the upper stage can be utilized for
park space and other uses in larger EDBs. With proper maintenance of the
bottom stage, micro-pool, and forebay(s), the upper stage should not
experience much sedimentation; however, bottom elevations should be
monitored to ensure adequate volume.

The typical maintenance items found with upper stages are as follows:

a. Vegetation Sparse — The upper basin is the most visible part of the
EDB, and therefore aesthetics is important. Adequate and properly
maintained vegetation can greatly increase the overall appearance and
acceptance of the EDB by the public. In addition, vegetation can reduce
the potential for erosion and subsequent sediment transport to the other
areas of the pond.

b. Woody Growth/Undesirable Vegetation — Although some trees and
woody vegetation may be acceptable in the upper basin, some thinning of
cottonwoods and willows may be necessary. Remember, the basin will
have to be dredged to ensure volume, and large trees and shrubs will be
difficult to protect during that operation.

c. Standing Water/Boggy Areas — Standing water or boggy areas in the
upper stage is typically a sign that some other feature in the pond is not
functioning properly. Routine maintenance (mowing, trash removal, etc)
can be extremely difficult for the upper stage if the ground is saturated. If
this inspection item is checked, make sure you have identified the root
cause of the problem.

d. Sediment Accumulation — Although other features within the EDB are
designed to capture sediment, the upper storage area will collect sediment
over time. Excessive amounts of sedimentation will result in a loss of
storage volume. It may be more difficult to determine if this area has
accumulated sediment without conducting a field survey.

Below is a list of indicators:
1. Ground adjacent to the trickle channel appears to be several inches
higher than the concrete/riprap trickle channel.
2. Standing water or boggy areas in upper stage
3. Uneven grades or mounds
4. Bottom Stage, Micro-pool, or Forebay has excessive amounts of
sediment

e. Erosion (banks and bottom) — The bottom grades of the dry storage
area are typically flat enough that erosion should not occur. However,
inadequate vegetative cover may result in erosion of the upper stage.
Erosion that occurs in the upper stage can result in increased
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dredging/maintenance of the bottom stage/micro-pool.

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

g. Maintenance Access — Most EDBs typically have a gravel/concrete
maintenance access path to either the upper stage or forebay. This
access path should be inspected to ensure the surface is still drivable.
Some of the smaller EDBs may not have maintenance access paths;
however, the inspector should verify that access is available from adjacent
properties.

EDB-2.3.9 Miscellaneous

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

a. Encroachment in Easement Area — Private lots/property can sometimes
be located very close to the EDBs, even though they are required to be
located in tracts with drainage easements. Property owners may not
place landscaping, trash, fencing, or other items within the easement area
that may adversely affect maintenance or the operation of the facility.

b. Graffiti’'Vandalism — Damage to the EDB infrastructure can be caused
by vandals. If criminal mischief is evident, the inspector should forward
this information to the El Paso County Police Department.

c. Public Hazards — Public hazards include items such as vertical drops of
greater than 4-feet, containers of unknown/suspicious substances,
exposed metal/jagged concrete on structures. If any hazard is found
within the facility area that poses an immediate threat to public
safety, call 911 immediately!

d. Burrowing Animals/Pests — Prairie dogs and other burrowing rodents
may cause damage to the EDB features and negatively affect the
vegetation within the EDB.

e. Other — Any miscellaneous inspection/maintenance items not contained
on the form should be entered here.
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EDB-2.4 Inspection Forms

EDB Inspection forms are located in Appendix D. 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 El Paso
County per the requirements of the Inspection and Maintenance Plan. These
inspection forms shall be kept indefinitely and made available to El Paso County
upon request.

EDB-3 MAINTAINING EXTENDED DETENTION BASINS (EDBS)
EDB-3.1 Maintenance Personnel

Maintenance personnel must be qualified to properly maintain EDBs. Inadequately
trained personnel can cause additional problems resulting in additional maintenance
costs.

EDB-3.2 Equipment

It is imperative 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 basic list of tools, equipment, and material(s) that may be
necessary to perform maintenance on an EDB:

1) Loppers/Tree Trimming Tools
2.) Mowing Tractors

3.) Trimmers (extra string)

4.) Shovels

5.) Rakes

6.) All Surface Vehicle (ASVs)
7.) Skid Steer

8.) Back Hoe

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

11.) Jet-Vac Machine

12.) Engineers Level (laser)

13.) Riprap (Minimum - Type M, or as shown on the approved civil
plans)

14.) Filter Fabric
15.) Erosion Control Blanket(s)
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16.) Seed Mix (See seed mix in the Rules and Regulations Regarding
Stormwater (Quality) Discharge for Construction Activities, Std Det.
SM, Seeding & Mulching)

17.) lllicit Discharge Cleanup Kits

18.) Trash Bags

19.) Tools (wrenches, screw drivers, hammers, etc)

20.) Chain Saw

21.) Confined Space Entry Equipment

22.) Approved Stormwater Facility Inspection and Maintenance Plan

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.

EDB-3.3 Safety

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

EDB-3.4 Maintenance Forms

The EDB Maintenance Form provides a record of each maintenance operation
performed by maintenance contractors. The EBD 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 El Paso
County per the requirements of the Inspection and Maintenance Plan. The EDB
Maintenance form is located in Appendix E.

EDB-3.5 Maintenance Categories and Activities

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

A variety of maintenance activities are typical of EDBs. The maintenance activities
range in magnitude from routine trash pickup to the reconstruction of drainage
infrastructure. Below is a description of each maintenance activity, the objectives,
and frequency of actions:
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EDB-3.6 Routine Maintenance Activities

The majority of this work consists of regularly scheduled mowing 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 El Paso County; however, completed inspection and
maintenance forms shall be submitted to EI Paso County for each inspection and
maintenance activity in accordance with the Inspection and Maintenance Plan.

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

TABLE - EDB-2
Summary of Routine Maintenance Activities

Maintenance Activity Minimum Look for: Maintenance Action
Frequency
- r ]
Mowi Twice annually Excessive grass Mow grass to a height of 4” to
owing : : "
height/aesthetics 6
Trash/Debris Removal Twice annually Trash & debris in Remove _and dispose of trash
EDB and debris
As needed - Clogged outlet Remove and dispose of
after significant | structure; ponding debris/trash/sediment to allow
Outlet Works Cleaning | rain events — water outlet to function properly
twice annually
min.
Minimum twice Noxious weeds; Treat w/ herbicide or hand
Weed control annually Unwanted pull; Consult the local weed
vegetation specialist
As needed Standing Treat w/ EPA approved
Mosquito Treatment water/mosquito chemicals
habitat
As needed Standing water/ Treat w/ EPA approved
Algae Treatment Algal growth/green chemicals
color

EDB-3.6.1 Mowing

Occasional mowing is necessary to limit unwanted vegetation and to improve
the overall appearance of the EDB. Native vegetation should be mowed to a
height of 4-to-6 inches tall. Grass clippings should be collected and disposed
of properly.

Frequency — Routine - Minimum of twice annually or depending on aesthetics.
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EDB-3.6.2 Trash/Debris Removal

Trash and debris must be removed from the entire EDB 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 and should be done after significant storm events.

EDB-3.6.3 Outlet Works Cleaning

Debris and other materials can clog the outlet work’s well screen, orifice
plate(s) and trash rack. 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.

EDB-3.6.4 Weed Control

Noxious weeds and other unwanted vegetation must be treated as needed
throughout the EDB. This activity can be performed either through
mechanical means (mowing/pulling) or with herbicide. Consultation with the
local Weed Inspector is highly recommended prior to the use of an herbicide.
All herbicide applications should be applied in accordance with the
manufacturer’'s recommendations.

Frequency — Routine — As needed based on inspections.

EDB-3.6.5 Mosquito/Algae Treatment

Treatment of permanent pools is necessary to control mosquitoes and
undesirable aquatic vegetation that can create nuisances. Only EPA
approved chemicals/materials can be used in areas that are warranted.

Frequency — As needed.

EDB- 3.7 Minor Maintenance Activities

This work consists of a variety of isolated or small-scale maintenance or operational
problems. Most of this work can be completed by a small crew, tools, and small
equipment. These items require prior correspondence with El Paso County Water
Staff and require completed inspection and maintenance forms to be submitted to the
El Paso County Water Staff for each inspection and maintenance activity.
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Table — EDB-3
Summary of Minor Maintenance Activities

Maintenance Activity Minimum Look for: Maintenance Action
Frequency
As needed,; Sediment build-up; Remove and dispose of
Sediment Removal* typically every | decrease in pond sediment
1 -2 years volume
As needed, Rills/gullies forming Repair eroded areas
Erosion Repair based upon on side slopes, trickle | Revegetate; address
inspection channel, other areas | source of erosion
Vegetation Removal/Tree As needed, Large tr_ees_/wood Remove vegetation;
L based upon vegetation in lower restore grade and
Thinning ; :
inspection chamber of pond surface
As needed, Sediment build-up Clean drains; Jet Vac if
Drain Cleaning/Jet Vac based upon /non draining system | needed
inspection

*Usually from the forebay, trickle channel, and/or micro-pool

EDB-3.7.1 Sediment Removal

Sediment removal is necessary to maintain the original design volume of the
EDB and to ensure proper function of the infrastructure. Regular sediment
removal (minor) from the forebay, inflow(s), and trickle channel can
significantly reduce the frequency of major sediment removal activities
(dredging) in the upper and lower stages. The minor sediment removal
activities can typically be addressed with shovels and smaller equipment.

Stormwater sediments removed from EDBs do not meet the criteria of
“hazardous waste”. However, these sediments are contaminated with a wide
array of organic and inorganic pollutants and handling must be done with
care. Sediments from permanent pools must be carefully removed to
minimize turbidity, further sedimentation, or other adverse water quality
impacts. Sediments should be transported by motor vehicle only after they
are dewatered. All sediments must be taken to a landfill for proper disposal.
Prompt and thorough cleanup is important should a spill occur during
transportation.

Frequency — Nonroutine — As necessary based upon inspections. Sediment
removal in the forebay, trickle channel, and micro-pool may be necessary as
frequently as every 1-2 years.

EDB-3.7.2 Erosion Repair

The repair of eroded areas is necessary to ensure the proper function of the
EDB, minimize sediment transport, and to reduce potential impacts to other
features. Erosion can vary in magnitude from minor repairs to trickle
channels, energy dissipaters, and rilling to major gullies in the embankments
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and spillways. The repair of eroded areas may require the use of excavators,
earthmoving equipment, riprap, concrete, erosion control blankets, and turf
reinforcement mats. Major erosion repair to the pond embankments,
spillways, and adjacent to structures will require consultation with El Paso
County Water and Engineering Staff.

Frequency — Nonroutine — As necessary based upon inspections.

EDB-3.7.3 Vegetation Removal/Tree Thinning

Dense stands of woody vegetation (willows, shrubs, etc) or trees can create
maintenance problems for the infrastructure within an EDB. Tree roots can
damage structures and invade pipes/channels thereby blocking flows. Also,
trees growing in the upper and lower stages of the EDB will most likely have
to be removed when sediment/dredging operations occur. A small tree is
easier to remove than a large tree, therefore, regular removal/thinning is
imperative. All trees and woody vegetation that is growing in the bottom of
the EDB or near structures (inflows, trickle channels, outlet works, emergency
spillways, etc) should be removed. Any trees or woody vegetation in the EDB
should be limited to the upper portions of the pond banks.

Frequency — Nonroutine — As necessary based upon inspections.

EDB-3.7.4 Clearing Drains/Jet-Vac

An EDB contains many structures, openings, and pipes that can be frequently
clogged with debris. These blockages can result in a decrease of hydraulic
capacity and create standing water in areas outside of the micro-pool. 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 — Nonroutine — As necessary based upon inspections.
EDB-3.8 Major Maintenance Activities

This work consists of larger maintenance/operational problems and failures within the
stormwater management facilities. All of this work requires consultation with El Paso
County to ensure the proper maintenance is performed. This work requires El Paso
County Water Staff review the original design before approval of the proposed
maintenance. A public improvements permit shall be required for all major
maintenance activities. This work may also require more specialized maintenance
equipment, design/details, submittal of plans to EI Paso County for review and approval,
surveying, or assistance through private contractors and consultants.
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Table — EDB-4
Summary of Major Maintenance Activities

Maintenance Activity Minimum Look for: Maintenance Action
Frequency
A
Major Sediment As needed — based Large quz.antities of Remove and dispose of
Removal upon sr_:heduled sediment; re_duced sedlmept. Repair
inspections pond capacity vegetation as needed
As needed — based | Severe erosion Repair erosion — find
upon scheduled including gullies, cause of problem and
Major Erosion Repair | inspections excessive soil address to avoid future
displacement, areas erosion
of settlement, holes
As needed — based | Deterioration and/or Structural repair to
upon scheduled damage to structural | restore the structure to
Structural Repair inspections components — broken | its original design
concrete, damaged
pipes, outlet works

EDB-3.8.1 Major Sediment Removal

Major sediment removal consists of removal of large quantities of sediment or
removal of sediment from vegetated areas. Care shall be given when
removing large quantities of sediment and sediment deposited in vegetated
areas. Large quantities of sediment need to be carefully removed, transported
and disposed of. Vegetated areas need special care to ensure design
volumes and grades are preserved.

Major sediment removal activities will require larger and more specialized
equipment. The major sediment activities will also require surveying with an
engineer’s level, and consultation with El Paso County Water and
Engineering Staff to ensure design volumes/grades are achieved. Pond
volume recertification will be required in accordance with El Paso County’s
drainage criteria manual.

Frequency — Nonroutine — Repair as needed based upon inspections.

EDB-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. Any condition/repair affecting design grades or pond volumes
requires consultation with El Paso County Water and Engineering Staff.
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Frequency — Nonroutine — Repair as needed based upon inspections.
EDB-3.8.3 Structural Repair

An EDB includes a variety of structures that can deteriorate or be damaged
during the course of use and routine maintenance. 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. These structures
include items like outlet works, trickle channels, forebays, inflows and other
features. In-house operations staff can perform some of the minor structural
repairs. Major repairs to structures may require input from a structural
engineer and specialized contractors. Consultation with El Paso County and
Engineering Staff shall take place prior to all structural repairs.

Frequency — Nonroutine — Repair as needed based upon inspections.
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GB-GS-1 BACKGROUND

Grass Buffers and Grass Swales are common types of Stormwater Management
Facilities utilized within the Front Range of Colorado. Grass Buffers and Grass Swales
promote filtration, infiltration, and settling to reduce runoff volume.

Grass Buffers are uniformly graded and densely vegetated areas of turf grass. They
are designed to accommodate sheet flow rather than concentrated or channelized flow.
They are typically located adjacent to impervious areas such as parking lots or along
roads. Grass Buffers are designed to evenly distribute runoff across the width of the
buffer to achieve uniform sheet-flow conditions. A flow spreader may be incorporated
for this purpose. In some cases, grass buffers may have underdrain systems.

Grass Swales are densely vegetated drainage ways with low-pitched side slopes that
collect and convey runoff. Design of their longitudinal slope and cross section forces
the flow to be slow and shallow, thereby facilitating sedimentation while limiting erosion.
Berms or check dams may be installed perpendicular to the flow to decrease the slope
and slow down the flow. Grass swales are used in open space and landscaped areas
to collect and convey overland flows, and can be used as an alternative to curb and
gutter (when approved by the County Engineer) to collect and convey street flows.
Some grass swales are designed with underdrain systems.

GB-GS-2 INSPECTING GRASS BUFFERS AND SWALES (GB-GS)

GB-GS-2.1 Access and Easements

Inspection and maintenance personnel may utilize the stormwater facility map
located in Appendix G containing the locations of the access points and
maintenance easements of the GB-GSs within this development.

GB-GS-2.2 Stormwater Management Facilities Locations

Inspection and maintenance personnel may utilize the stormwater facility map
located in Appendix G containing the locations of the GB-GSs within this
development.

GB-GS-2.3 Grass Buffer - Grass Swale (GB-GS) Features

GB-GSs are unique stormwater quality facilities, in that they are typically viewed as
landscaping or ground cover, and are often overlooked as water quality treatment
facilities. GB-GSs have a number of features designed to serve a particular
function. It is important for maintenance personnel to understand the function of
each of these features. Below is a list of the common features of a Grass Swale or
Grass Buffer and the corresponding maintenance inspection items anticipated:

9.2010



Table GB-GS-1

Typical Inspection & Maintenance Requirements Matrix

Sediment
Removal

Mowing
Weed
control

Trash &
Debris
Removal

Erosion

Removal/
Replacement

Structural
Repair

Swale X X X X
Bottom

Side Slope

X X
Buffer Strip X X X
Inflows X X X

XXX

Underdrain X
System*

Grade X X
Control/Level
Spreader

Irrigation X
System

*If the design and inspection allows, flushing of the system may be all that is needed.

GB-GS-2.3.1 Grass Swale Bottom and Side Slopes; Grass Buffer Strips

Grass Swales and Grass Buffers require general maintenance of the turf grass
and repair of any rill or gully development. The bottom and side slopes of grass
swales and the area of grass buffer strips should be maintained with dense
vegetative cover, and should not be eroded or bare. Inspection over the first few
years will help to determine if any problems are developing.

The typical maintenance items required at the side slopes and bottoms of grass
swales and within grass buffer areas are as follows:

a. Sediment Accumulation — The purpose of the grass swale or buffer is to
slow down flow and allow sedimentation to occur. To prevent a loss in
performance of the swale or buffer, sediment that accumulates must be
removed on a timely basis.

b. Vegetation Sparse — Grass Swales and Buffers rely on a healthy, dense
cover of grass to decrease the flow velocities and promote sedimentation and
infiltration. Grasses that are diseased, dying or otherwise damaged should
be replaced. All bare areas should be reseeded or patched. Causes which
contribute to the damaged grass cover, including lack of adequate irrigation,
traces of pedestrian or vehicular traffic, uncontrolled weeds, excessive
sedimentation accumulation, etc., should be identified and remedied.

c. Erosion Present — Lack of adequate vegetative cover or excessive flow
velocities may result in rill or gully development, and erosion of the swale or
buffer strip. Erosion will require maintenance to prevent further damage to
the area and to prevent sediment transport.
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d. Standing Water/Boggy Areas — Grass swales and buffers are generally
intended to drain and be dry in between rain events. If areas of standing
water are present, the swale or buffer may need to be evaluated for proper
grade to ensure drainage or the addition of underdrains. In some cases,
where underdrains are used, the underdrains should be inspected to ensure
that they are not clogged.

GB-GS-2.3.2 Inflow Points

Inflow points are the points of stormwater discharge into the swale or buffer.
Inflow points are typically pipe outfalls, other grass swales or buffers, or curb cuts
from upstream impervious areas, such as parking lots. Some form of energy
dissipation is typically provided immediately downstream of the inflow point into
the grass swale or buffer. Energy dissipation devices may include riprap aprons,
or flow spreader devices.

The typical maintenance items required at inflow points are as follows:

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

b. Erosion Present/Outfall Undercut — In some situations, an energy dissipater
may have not been provided, or may not have been sized, constructed, or
maintained appropriately and erosion has occurred. Any erosion within the
vicinity of the inflow point will require maintenance to prevent damage to the
structure(s) and sediment transport within the facility.

c. 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, sediment that
accumulates in this area must be removed on a timely basis.

GB-GS-2.3.3 Underdrain System

Some grass swales and buffers that have a flatter slope or soils which do not
allow adequate percolation or are in areas with a continuous base flow may have
been installed with an underdrain system. Underdrains typically consist of a
layer of geotextile fabric, gravel storage area and perforated PVC pipe. The
geotextile fabric is utilized to prevent the filter material 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.
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The typical maintenance activities required for the underdrain system are as
follows:

With proper maintenance of the grassed areas, 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 in the event
it becomes clogged.

GB-GS-2.34 Grade Control Level Spreader

Grass swales installed in areas with steep longitudinal slopes often necessitate
the use of grade control checks or drop structures. Grade control structures are
typically either concrete walls or rip rap structures that serve to provide a
reinforced drop at specific locations in the channel, reducing the longitudinal
slope between the control structures.

Level Spreaders are installed on the upstream of grass buffers to evenly
distribute flows along the design length. Level spreaders may consist of slotted
curbing, modular block porous pavement, level walls or other spreader devices.

The typical maintenance activities required for grade control structures and level
spreaders are as follows:

a. Erosion present — Grade control structures and level spreaders are
provided to reduce the potential for erosion of the grassed swale or buffer
areas. Erosion within the vicinity of the control structure or level spreader
indicates the structure is not functioning as intended and requires
maintenance to prevent future erosion and damage. Or, review the original
design if erosion becomes chronic.

b. Structural damage — Structural damage can occur at anytime along the life
of the facility. Typically, structural damage occurs with the deterioration of
concrete, including cracking, spalling or settling and the erosion and
deterioration of the riprap structures. Level spreaders may settle unevenly
creating low areas, which concentrate the flows. Partial or full replacement
may be required depending on the extent of the damage.

GB-GS-2.3.5 [rrigation

Grass Buffers and Grass Swales depend on healthy, dense turf grass to function,
and therefore require an irrigation system, to provide a consistent water supply.
Typically, the condition of the grass cover will provide evidence of the
effectiveness and maintenance needs of the irrigation system.

The typical maintenance activities required for irrigation systems are as follows:
Irrigation systems will generally require routine periodic maintenance and
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adjustment to ensure proper amounts of water are being applied given the
weather conditions, and that they are providing coverage to all areas of the
grass to eliminate bare spots.

GB-GS-2.3.6 Miscellaneous

There are a variety of inspection/maintenance issues that may not be attributed

to a single feature within the GB-GS. This category on the inspection form is for
maintenance items commonly found in the GB-GS, but may not be attributed to

an individual feature.

a. Encroachment in Easement Area — The El Paso County requires GB-GS
be located in tracts or drainage easements. Property owners may not place
landscaping, trash, fencing, or other items within the easement area that may
adversely affect maintenance or the operation of the facility.

b. Public Hazards — Public hazards include items such as containers of
unknown/suspicious substances, and exposed metal/jagged concrete on
structures. If any unkown/suspicious hazard is found within the facility
area that poses an immediate threat to public safety, call 911
immediately.

c. Burrowing Animals/Pests— Prairie dogs and other burrowing rodents may
cause damage to the GB-GS features and negatively affect the vegetation
within the GB-GS.

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

GB-GS-2.4 Inspection Forms

GB-GS Inspection forms are located in Appendix D. 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 per the requirements of the Inspection and Maintenance Plan. These
inspection forms shall be kept indefinitely and made available to the El Paso County
upon request

GB-GS-3 MAINTAINING GRASS BUFFERS & GRASS SWALES (GB-GS)

GB-GS-3.1 Maintenance Personnel

Maintenance personnel must be experienced to properly maintain GB-GSs.
Inadequately trained personnel can cause additional problems resulting in additional
maintenance costs.
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GB-GS-3.2 Equipment

It is imperative 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 basic list of tools, equipment, and material(s) that may be
necessary to perform maintenance on a GB-GS:

1.) Mowing Tractors

2.) Trimmers (extra string)

3.) Shovels

4.) Rakes

5.) All Surface Vehicle (ASVs)
6.) Engineers Level (laser)

7.) Erosion Control Blanket(s)
8.) Mulch

9.) Sod or Seed (See seed mix in the Rules and Regulations
Regarding Stormwater (Quality) Discharge for Construction
Activities, Std Det. SM, Seeding & Mulching)

10.) lllicit Discharge Cleanup Kits

11.) Trash Bags

12.) Jet-Vac Equipment

13.) Stormwater Facility Inspection and Maintenance Plan

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.

GB-GS-3.3 Maintenance Forms

The GB-GS Maintenance Form provides a record of each maintenance operation
performed by maintenance contractors. The GB-GS 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 per the requirements of the Inspection and Maintenance Plan. The
GB-GS Maintenance form is located in Appendix E.

GB-GS-3.4 Maintenance Categories and Activities

A typical GB-GS 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 GB-GS. A maintenance activity can
be specific to each feature within the GB-GS, 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 GB-GS.
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A variety of maintenance activities are typical of GB-GSs. The maintenance
activities range in magnitude from routine trash pickup to the reconstruction of the
GB-GS or underdrain system. Below is a description of each maintenance activity,
the objectives, and frequency of actions.

GB-GS-3.5

activities such as weed control.

Routine Maintenance Activities
The majority of this work consists of scheduled mowing, trash and debris pickups
and landscape care for the GB-GS during the growing season. It also includes

These activities normally will be performed

numerous times during the year. These items do not require any prior approval by

the El Paso County, however, completed inspection and maintenance forms shall be

submitted to the El Paso County for each inspection and maintenance activity in
accordance with the Inspection and Maintenance plan.

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

Table GB-GS-2
Summary of Routine Maintenance Activities

Maintenance
Activity

Trash/Debris

Minimum Frequency

Twice annual and before

Indication Action is
Needed:

Trash & debris in GB-

Maintenance Action

Remove and properly dispose

(Automatic)

Removal mowing GS of trash and debris
Routine — as necessary Excessive grass 2"-4” grass height for turf grass;
Mowing to maintain 2" — 4" grass | height/aesthetics 4" to 6” for native grass
height
Three times annually Areas of insufficient or | SPRING: start up system; test
excess watering; for even coverage and correct
broken or missing timer settings
rrigati parts SUMMER: test for even
rrigation

coverage and correct timer
settings

FALL: drain and winterized
system

(follow watering regulations)

Irrigation
(Not Automatic)

As needed to maintain
healthy grass

Areas of insufficient or
excess watering

Water as needed to maintain
healthy grass; (follow watering
regulations)

Weed Control

Minimum twice annually

Noxious weeds;
Unwanted vegetation

Treat w/herbicide or hand pull;
consult a local Weed Inspector

Mosquito Treatment

As needed, based upon
inspections

Standing water/
mosquito habitat

Perform maintenance to
eliminate standing water*; Treat
w/ EPA approved chemicals

Level Spreader
(Grass Buffer only)

As needed, based upon
inspections

Evidence of uneven
flow/localized erosion

Look for cause; repair, fill or
revegetate areas of erosion

Rodent Damage

As needed, based upon
inspections

Holes, small piles of
dirt, raised burrows

Evaluate damage; contact
Parks Dept. or Division of
Wildlife for guidance

*See Section GB-GS-2.3.1d for further discussion

9.2010




GB-GS-3.5.1 Trash/Debris Removal

Trash and debris must be removed from the GB-GS area to allow for proper
functioning and to improve aesthetics. This activity must be performed prior to
mowing operations.

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

GB-GS-3.5.2 Mowing

Routine mowing of the turf grass embankments is necessary to maintain an
appropriate grass height and to improve the overall appearance of the GB-GS.
Turf grass should be mowed to a height of 2 to 4- inches (4 — 6- inches for native
grass) and shall be bagged to prevent potential contamination of the filter media,
especially if there is an underdrain system.

Frequency — Routine — as necessary to maintain grass height.
GB-GS-3.5.3 Irrigation

Irrigation systems should be maintained in proper working order to provide an
adequate water supply to support the grass cover. When automatic irrigation
systems are not available, alternate methods for providing a water supply during
times of drought must be provided.

Automatic irrigation systems should be maintained routinely throughout the
growing season to ensure that they are providing the appropriate amounts of
water, and are providing complete coverage of the area. Sprinkler heads should
be adjusted as necessary, and checked for broken or missing parts.

Frequency - Routine as needed throughout the growing season, plus the
following:

SPRING: Start up the system and test for even coverage and correct timer
settings.

SUMMER: Test for even coverage and correct timer settings.

FALL: Drain and winterize the system.

GB-GS-3.5.4 Weed Control

Noxious weeds and other unwanted vegetation must be treated as needed
throughout the GB-GS. 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
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accordance with the manufacturer’s recommendations.
Frequency — Routine — As needed based upon inspections.

GB-GS-3.5.5 Mosquito Treatment

GB-GS facilities are intended to drain, and should not have areas of standing
water which creates mosquito habitat. Causes of the standing water or boggy
conditions should be investigated and remediated as necessary to eliminate the
standing water. Only EPA approved chemicals should be applied in
accordance with the recommendations of the manufacturer. See Section GB-
GS-2.3.1d.

Frequency — As needed based upon inspections.

GB-GS-3.5.6 Level Spreader (Grass Buffer only)

Evidence of uneven flow and localized erosion downstream of the level spreader
indicates the flow is not evenly distributed along the length of the spreader.
Areas of erosion should be repaired, filled and revegetated. Causes for the
erosion should be investigated and repaired.

Frequency — As needed based upon inspections.

GB-GS-3.5.7 Rodent Damage

Small holes, piles of dirt, and raised burrows are evidence of rodent damage.
Damaged areas should be repaired and revegetated. Consultation with an
animal control specialist or the Division of Wildlife may be required for persistent
problems.

Frequency — As needed based on inspections.

GB-GS-3.6 Minor 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 require approval by the El Paso County. Completed
inspection and maintenance forms shall be submitted to the El Paso County for each
inspection and maintenance activity.
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Table GB-GS-3

Summary of Minor Maintenance Activities

Maintenance Activity Minimum Indication ACF'OH 'S Maintenance Action
Frequency Needed:
Sediment Removal As needed. | Sediment build-up. R_emove and p_roperly
dispose of sediment
As needed, | Rills and gullies Repair eroded areas &
Erosion Repair based upon | forming on slopes revegetate; address
inspection and other areas cause
As needed, | Trees, willows, Remove vegetation;
Vegetation Removal based upon | shrubs impeding flow | restore correct grade
inspection and surface
As needed, | Areas without grass Replace grass by
Revegetation based upon sodding or seeding
inspection
As needed, | Evidence of broken Replace parts and test
Irrigation (Automatic) | based upon | or missing parts system
inspection.
Level Spreader (Grass As needed, EV|qence _of L.meven Repair sections of level
based upon | flow; erosion; or spreader and address
Buffer Only) . . . :
inspection. rills/gullies cause
As needed, | Grass with pale color; | Consult with turf
Fertilization or Soil minimize areas with poor grass | specialist; Test soil
Amendment fertilization growth not due to
irrigation problems
Vehicle Tracks (Along As needed, Dep_ressmns f.rom Repair a_nd f!II
based upon | vehicle tracks; depressions; sod or
Roadways) ; : .
inspection vegetation damage seed damaged areas

GB-GS-3.6.1 Sediment Removal

Sediment removal is necessary to ensure proper function of the grass swale or
buffer. Care should be taken when removing sediment to prevent damage to the
turf grass and surrounding areas. Excessive amounts of sediment are an
indication of upstream erosion or lack of adequate BMPs during construction
activities. Causes for contributions of excess sediment should be investigated
and addressed.

Frequency — As needed based upon inspections.

GB-GS-3.6.2 Erosion Repair

The repair of eroded areas is necessary to ensure the proper functioning of the
GB-GS, to minimize sediment transport, and to reduce potential impacts to other
features. Erosion can vary in magnitude from minor repairs to vegetation and
embankments, to rills and gullies in the embankments and inflow points. The
repair of eroded areas may require the use of excavators, riprap, new poured-in-
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place concrete, and sod. Extreme care should be taken when utilizing motorized
or heavy equipment to ensure damage to the underdrain system, if present, does
not occur. Major erosion in a GS-GB is generally the result of excessive
velocities caused by steep slopes. It may be necessary to make design
improvements to the swale or buffer when erosion becomes a major
maintenance item.

Frequency — As necessary, based upon inspections.

GB-GS-3.6.3 Vegetation Removal

Weeds, Shrubs, Willows and other unwanted vegetation that develops in the
grass swale or buffer area may impede the flow and cause standing water or
back flow problems. It is necessary to remove unwanted vegetation as soon as it
appears. Remove the unwanted vegetation, and restore the correct grade.
Revegetate with seed or sod. Supplement irrigation as needed until new
vegetation is sufficiently established.

Frequency — As necessary, based upon inspections.

GB-GS -3.6.4 Revegetation
Bare areas should be repaired as soon as possible. Repair bare areas with
appropriate grass seed or sod. Supplement irrigation as needed until new
vegetation is sufficiently established. Causes of the problem, such as
inadequate water supply or diseased grasses, should be investigated and
resolved.

Frequency — As necessary, based upon inspections.

GB-GS-3.6.5 Irrigation (Automatic)

Irrigation systems require routine maintenance in accordance with the
manufacturer’'s recommendations (valves, timer, etc.), and maintenance of the
pipe and heads to ensure even coverage is being applied, and there are no
missing or broken parts. Timing systems should be checked to verify the correct
amount of water is being applied to the grassed areas for the seasonal
conditions.

Frequency — As necessary, based upon inspections.

GB-GS-3.6.6 Level Spreader

Level Spreaders that are no longer level, or have developed damaged areas of
cracking or spalling, allow flows to concentrate in these depressed areas instead
of being distributed over the length of the structure. Also, build up of grasses
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along the edge of the spreader may create an uneven flow distribution. Rills,
gullies and other erosion that develop downstream of level spreaders should be
repaired and reseeded or sodded. Causes of the erosion should be investigated
and addressed.

Frequency — As necessary, based upon inspections.

GB-GS-3.6.7 Fertilization/Soil Amendment

Grass Buffers and Swales rely on healthy, dense turf in order to function
properly. Grasses that appear to be diseased, dying or unhealthy may require
amendments. Fertilizers should be applied in the minimum amounts
recommended by the manufacturer. Check for insect infestation also.

Frequency — As necessary, based upon inspections.

GB-GS-3.6.8 Vehicle Tracks

GB-GSs adjacent to roadway sections or drive aisles in parking lots may be
damaged by vehicle tracks. Rutted areas should be filled in and revegetated as
soon as possible. Frequent problems associated with vehicle traffic (such as
around corners) may require a barrier or sign to avoid vehicular traffic within the
grassed areas.

Frequency — As necessary, based upon inspections.

GB-GB-3.7 Major Maintenance Activities

This work consists of larger maintenance/operational problems and failures within
the stormwater management facilities. All of this work requires consultation with the
El Paso County Water Staff to ensure the proper maintenance is performed. This
work requires the El Paso County Water and Engineering Staff review the original
design and construction drawings to assess the situation before approval of the
proposed maintenance. This work may also require more specialized maintenance
equipment, design/details, submittal of plans to the El Paso County for review and
approval, surveying, or assistance through private contractors and consultants.
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Table GB-GS-4
Summary of Major Maintenance Activities

Maintenance Activity Minimum Look for: Maintenance Action
Frequency
]
As needed — | Large quantities of Remove and dispose
Major Sediment/Pollutant based upon sediment of sediment. Repair
Removal _schedu!ed vegetation as needed
inspections
As needed — | Severe erosion Repair erosion — find
based upon including gullies, cause of problem and
Major Erosion Repair scheduled excessive soil address to avoid
inspections displacement, areas | future erosion
of settlement, holes
As needed — | Deterioration and/or | Structural repair to
based upon damage to structural | restore the structure
scheduled components — level | to its original design
Structural Repair inspections spreader, grade
control structures,
irrigation
components, and
ponding water.
As needed — | Removal of filter Contact El Paso
due to media and County Water Staff
GB-GS Rebuild complete underdrain system
failure of
BMP

GB-GS-3.7.1 Major Sediment/Pollutant Removal

Major sediment removal consists of removal of large quantities of

pollutants/sediment /landscaping material. Stormwater sediments removed from
GB-GSs 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. Vegetated areas need special care to ensure design
volumes and grades are preserved or may need to be replaced due to the
removal activities.

Frequency — Non-routine — Repair as needed, based upon inspections.
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GB-GS-3.7.2 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.

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

GB-GS-3.7.3 Structural Repair

A GB-GS generally includes level spreader and grade control 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 Water and Engineering Staff
shall take place prior to all structural repairs.

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

GB-GS-3.7.4 GB-GS Rebuild

In very rare cases, a GB-GS 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, if present, or extensive
contamination of the GB-GS. Consultation with the El Paso County Water and
Engineering Staff shall take place prior to any rebuild project.

Frequency — Non-routine — As needed based upon inspections.
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EXTENDED DETENTION BASIN (EDB)
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
1 = Monitor (potential for future problem)

N/A = Not applicable

2 = Routine maintenance required
3 =Immediate repair necessary

FEATURES

1.) Inflow Points
___ Riprap Displaced
__ Erosion Present/Outfall Undercut
__ Sediment Accumulation
___ Structural Damage (pipe, end-section, etc.)
__ Woody Growth/\Weeds Present

3.) Trickle Channel {Low-flow)
__ Sediment/Debris Accumulation
__ Concrete/Riprap Damage
_ Woody Growth/Weeds Present
__ Erosion Outside Channel

5.) Outlet Works
__ Trash Rack/Well Screen Clogged
__ Structural Damage (concrete,steel,subgrade)
__ Orifice Plate(s) Missing/Not Secure
__ Manhole Access (cover, steps, etc.)
_ Woody GrowthAWeeds Present

7.) Upper Stage (Dry Storage)
__ Vegetation Sparse
___ Woody Growth/Undesirable Vegetation
__ Standing Water/Boggy Areas
__ Sediment Accumulation
__ Erosion (banks and bottom)
__ Trash/Debris
__ Maintenance Access

Inspection Summary / Additional Comments:

2.) Forebay
__ Sediment/Debris Accumulation
__ Concrete Cracking/Failing
__ Drain Pipe/Wier Clogged (not draining)
__ Wier/Drain Pipe Damage

4.) Bottom Stage (Micro-Pool)
__ Sediment/Debris Accumulation
__ Woody Growth/\Weeds Present
__ Bank Erosion
__ Mosquitoes/Algae Treatment
__ Petroleum/Chemical Sheen

6.) Emergency Spillway
__ Riprap Displaced
__ Erosion Present
_ Woody Growth/\Weeds Present
__ Obstruction/Debris

8.) Miscellaneous
__ Encroachment in Easement Area
___ Graffiti/Vandalism
__ Public Hazards
__ Burrowing Animals/Pests
__ Other

OVERALL FACILITY RATING (Circle One)
0 = No Deficiencies Identified

1 = Monitor (potential for future problem exists)

2 = Routine Maintenance Required
3 = Immediate Repair Necessary

This inspection form shall be kept indefinitely and made available to the City of Aurora upon request.
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GRASS BUFFER-GRASS SWALE
INSPECTION FORM

- Date:
B ubdivision/Business Name: Inspector:
Bubdivision/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)

0 = No deficiencies identified

1 = Monitor (potential for future problem)
N/A = Not applicable

INSPECTION SCORING - For each facility inspection item, insert one of the following scores:
2 = Routine maintenance required
3 =Immediate repair necessary

FEATURES

__ Sediment/Debris Accumulation
__ Vegetation Cover

__ Erosion Present

__ Standing Water/Boggy Areas

3.) Inflow Points

Erosion Present/Qutfall Undercut
Sediment Accumulation

5.) Grade Control
Erosion Present
Structural Damage

7.) Irrigation

General Grass Condition
Bare Spots

Broken sprinkler heads

Inspection Summary / Additional Comments:

1.) Grass Swale Bottom & Side Slopes

Rip Rap Displaced/Rundown or Pipe Damage

2.) Grass Buffer
__ Sediment/Debris Accumulation
__ Vegetation Cover
__ FErosion Present
__Standing Water/Boggy Areas

4.) Underdrain System
Standing water/Not draining
Evidence of clogged system

6.) Level Spreader
__ Erosion Present
__ Structural Damage
__ Unlevel/Uneven Distribution of flow

8.) Miscellaneous

Encroachment in Easement Area
Public Hazards

Burrowing Animals/Pests
Other

OVERALL FACILITY RATING (Circle One)
0 = No Deficiencies Identified

1 = Monitor (potential for future problem exists)

2 = Routine Maintenance Required

3 = Immediate Repair Necessary

This inspection form shall be kept indefinitely and made available to the City of Aurora upon request.
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EXTENDED DETENTION BASIN (EDB)
MAINTENANCE FORM

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

(Circle All That Apply)

MAINTENANCE ACTIVITIES PERFORMED

ROUTINE WORK
____ MOWING
____ TRASH/DEBRIS REMOVAL
__ OUTLET WORKS CLEANING (TRASH RACK/WELL SCREEN)
____ WEED CONTROL (HERBICIDE APPLICATION)

____ MOSQUITO TREATMENT
__ ALGAE TREATMENT
RESTORATION WORK REHABILITATION WORK

____ SEDIMENT REMOVAL _____ SEDIMENT REMOVAL (DREDGING)
____ FOREBAY ____ BOTTOM STAGE
__ TRICKLE CHANNEL ____ UPPER STAGE
____INFLOW

____ EROSION REPAIR ____ EROSION REPAIR
____INFLOW POINT __ OUTLET WORKS
__ TRICKLE CHANNEL ____ UPPER STAGE

____ VEGETATION REMOVAL/TREE THINNING ____ BOTTOM STAGE
_____INFLOW(S) ____ SPILLWAY
____ TRICKLE CHANNEL ___ STRUCTURAL REPAIR
____ UPPER STAGE ____INFLOW
_____ BOTTOM STAGE __ OUTLET WORKS

____ REVEGETATION ____ FOREBAY

____ JET-VAC/CLEARING DRAINS ____ TRICKLE CHANNEL
____ FOREBAY
__ OUTLET WORKS OTHER
__ INFLOWS

ESTIMATED TOTAL MANHOURS:

EQUIPMENT/MATERIAL USED:

COMMENTS/ADDITIONAL INFO:

This Maintenance Activity Form shall be kept indefinitely and made available to the City of Aurora upon request.
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GRASS BUFFERS AND GRASS SWALES
(GB-GS)
MAINTENANCE FORM

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

(Circle all that apply)

MAINTENANCE ACTIVITIES PERFORMED

ROUTINE WORK
____ MOWING
___ TRASH/DEBRIS REMOVAL
___ OUTLET WORKS CLEANING (TRASH RACKMWELL SCREEN)
____ WEED CONTROL (HERBICIDE APPLICATION)

RESTORATION WORK REHABILITATION WORK
____ SEDIMENT REMOVAL ____ SEDIMENT REMOVAL (DREDGING)
____INFLOW POINT ____ SWALEBOTTOM
____ SWALE BOTTOM ___INFLOW POINT
____ SIDE SLOPE ____ EROSION REPAIR
____ BUFFER STRIP ____ INFLOW POINT
___ EROSION REPAIR ____ SWALE BOTTOM
____INFLOW POINT ____ SIDE SLOPE
____ SWALE BOTTOM ____ BUFFERSTRIP
____ SIDE SLOPE ___ STRUCTURAL REPAIR
____ BUFFERSTRIP __ INFLOW
_____ GRADE CONTROL/LEVEL SPREADER ____ UNDERDRAIN
____ REVEGETATION ___ LEVEL SPREADER
____ SWALE BOTTOM
___ SIDE SLOPE OTHER
____ BUFFER STRIP

ESTIMATED TOTAL MANHOURS:

EQUIPMENT/MATERIAL USED:

COMMENTS/ADDITIONAL INFO:

This Maintenance Activity Form shall be kept indefinitely and made available to the City of Aurora upon request.
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APPENDIX F

Annual Inspection and Maintenance Reporting
Form
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Annual Inspection and Maintenance Reporting Form
for
Stormwater Facilities

(This form shall be submitted to the EI Paso County prior to May 31 of each year along

with the Inspection Forms and Maintenance Forms as required for the
property/subdivision)

Date:

To:  ElPaso County
Department of Public Works
Attn: Stormwater Division
3275 Akers Drive
Colorado Springs, Colorado 80922

Re:  Certification of Inspection and Maintenance; Submittal of forms

Property/Subdivision Name:

Property Address:

Contact Name:

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

The required Stormwater Facility Inspection and Maintenance forms are hereby provided.

Name of Party Responsible for Inspection Property Owner
& Maintenance

Authorized Signature Signature
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APPENDIX G

Inspection and Maintenance Site Plan(s)
Check Lists

Facilities Map Checklist
EDB Checklist

GB-GS Checklist
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INSPECTION AND MAINTENANCE SITE PLANS
STORMWATER FACILITIES MAP
CHECKLIST FOR REQUIRED ITEMS

Stormwater facilities map shall include:

| Labels for all streets (includes line work for edge of street and street
name)

Line work for right-of-way lines, lot lines, and tracts
Line work and labels for all major drainage ways
Label roadways, developments, etc adjacent to project site

Labels for all BMPs being constructed on project site including a
summary table when multiple BMPs are present

] (N I I B O

Legend for identifying features/line types on drawing (optional)
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INSPECTION AND MAINTENANCE SITE PLANS
EXTENDED DETENTION BASIN (EDB)
CHECKLIST FOR REQUIRED ITEMS

PLAN AND PROFILE SHEET

Plan view shall include:

[]

(N I I B O

]

Location and labels for all major features of EDB (inflow structure(s),
forebay, micro-pool, trickle channel, access road, outlet work(s),
spillway, maintenance access ramps, embankment, etc.)

Contours

Other utilities in vicinity of EDB

Cross-reference to EDB Operation and Maintenance Details sheet
Line work for right-of-way lines, lot lines, easements, and tracts
Hatch indicating permanent water elevation in micro-pool.

Profile view shall include:

[]

1 O ]

[]

Location and labels for all major features of EDB (inflow structure(s),
forebay, micro-pool, trickle channel, access road, outlet work(s),
spillway, maintenance access ramps, embankment, etc.)

Invert elevations at major features of EDB (inflow structure(s),
forebay, micro-pool, outlet work(s))

Permanent pool elevation of micro-pool

Water quality water surface elevation

Water surface elevation of all applicable storm events
Label for upper and bottom stages for EDB

DETAIL SHEET

Detail sheet shall include:

[]

] 0

Volume provided by the EDB forebay and micro-pool, including the
WQCV

WQCV drain time
Seed mix

Total mow area including approximate mow boundaries on each side
of EDB

Duplicate the following tables from the “Standard Operation
Procedure for Extended Detention Basin Inspection and
Maintenance” document:
0 Inspection and Maintenance Requirements at Specific EDB
Features
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o Summary of Routine Maintenance Activities for an EDB
o0 Summary of Minor Maintenance Activities for an EDB
o Summary of Major Maintenance Activities for an EDB

Water quality outlet works detail
Water quality plate detail
Maintenance access road detall
Trickle channel typical section

Forebay edge detail (or cross section) which includes maximum
allowed sediment depth in forebay

Forebay release structure detail
Spillway detail(s), including cutoff wall

28
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INSPECTION AND MAINTENANCE SITE PLANS
GRASS SWALES/GRASS BUFFERS (GS/GB)
CHECKLIST FOR REQUIRED ITEMS

PLAN SHEET
Plan view shall include:

] Location of grass swale(s) and/or buffer(s)

Contours

Line work for right-of-way lines, lot lines, easements, and tracts
Labels for streets adjacent to grass swale(s)/buffer(s)

Line work for all storm sewer structures

Cross-reference to Grass Swale/Buffer Operation and Maintenance
Details sheet

(0 I R R B O

DETAIL SHEET
Detail sheet shall include:

| Duplicate the following tables from the “Standard Operation
Procedure for Grass Swales/Grass Buffers Inspection and
Maintenance” document:
0 Typical Inspection and Maintenance Requirements Matrix
o0 Summary of Routine Maintenance Activities
o0 Summary of Minor Maintenance Activities
o Summary of Major Maintenance Activities

| Typical grass swale and/or buffer section including typical horizontal
and vertical dimensions, side slopes, subgrade material, and
underdrain (if applicable).

L] Underdrain details (if applicable) including trench dimensions,
perforated PVC dimensions, and trench fill material.
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BORDERS EXISTING PARCELS OWNED BY THE SAME OWNER (PERRY HASTINGS) AND IS — —
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GATEWAY TRUCKING
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GATEWAY TRUCKING SITE DEVELOPMENT PLAN

LOCATED IN NW 1/4 OF NW 1/4 OF SECTION 20, TOWNSHIP 14 WEST, RANGE 6 WEST OF THE 6TH P.M.

GRADING AND EROSION CONTROL PLAN

GRADING AND EROSION CONTROL STANDARD NOTES

1. STORMWATER DISCHARGES FROM CONSTRUCTION SITES SHALL NOT 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 MANAGEMENT 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.

5.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 STABILIZATION IS ESTABLISHED. ALL PERSONS ENGAGED IN
LAND DISTURBANCE ACTIVITIES SHALL ASSESS THE ADEQUACY 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
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TEMPORARY SEDIMENT AND EROSION CONTROL MEASURES MUST BE INCORPORATED INTO THE STORMWATER MANAGEMENT PLAN. \ COIZORA)DO SPRINGS, CO 80919 W= S£%
P~(303) 267—-6204 s 3 %
7.TEMPORARY STABILIZATION SHALL BE IMPLEMENTED ON DISTURBED AREAS AND STOCKPILES WHERE GROUND DISTURBING CONSTRUCTION @é % %) Z & S .
ACTIVITY HAS PERMANENTLY CEASED OR TEMPORARILY CEASED FOR LONGER THAN 14 DAYS. \g\/\v X RANCEVILLE TRIBUTARY B S 4 %
~ — = o)
8.FINAL STABILIZATION MUST BE IMPLEMENTED AT ALL APPLICABLE CONSTRUCTION SITES. FINAL STABILIZATION IS ACHIEVED WHEN ALL GROUND Q{b@ < N IMMY CAMP CREEK m .§ S
DISTURBING ACTIVITIES ARE COMPLETE AND ALL DISTURBED AREAS EITHER HAVE A UNIFORM VEGETATIVE COVER WITH INDIVIDUAL PLANT //\/g\ X3 o &8 <9
DENSITY OF 70 PERCENT OF PRE—DISTURBANCE LEVELS ESTABLISHED OR EQUIVALENT PERMANENT ALTERNATIVE STABILIZATION METHOD IS Q % S —c T
IMPLEMENTED. ALL TEMPORARY SEDIMENT AND EROSION CONTROL MEASURES SHALL BE REMOVED UPON FINAL STABILIZATION AND BEFORE N W ™ o=
PERMIT CLOSURE. C)Qg g N < a
™~ s =
9.ALL PERMANENT STORMWATER MANAGEMENT FACILITIES SHALL BE INSTALLED AS DESIGNED IN THE APPROVED PLANS. ANY PROPOSED ()0 % ™ 58
CHANGES THAT AFFECT THE DESIGN OR FUNCTION OF PERMANENT STORMWATER MANAGEMENT STRUCTURES MUST BE APPROVED BY THE ECM | SHEET INDEX 5=
ADMINISTRATOR PRIOR TO IMPLEMENTATION. O
1 —  COVER SHEET
10. EARTH DISTURBANCES SHALL BE CONDUCTED IN SUCH A MANNER SO AS TO EFFECTIVELY MINIMIZE ACCELERATED SOIL EROSION AND VICINITY MAP 2 — LEGEND
RESULTING SEDIMENTATION. ALL DISTURBANCES SHALL BE DESIGNED, CONSTRUCTED, AND COMPLETED SO THAT THE EXPOSED AREA OF ANY - , 3 — GRADING AND EROSION CONTROL PLAN
DISTURBED LAND SHALL BE LIMITED TO THE SHORTEST PRACTICAL PERIOD OF TIME. PRE—EXISTING VEGETATION SHALL BE PROTECTED AND SCALE: 17=2000 4-5 —  POND DETAILS
MAINTAINED WITHIN 50 HORIZONTAL FEET OF A WATERS OF THE STATE UNLESS SHOWN TO BE INFEASIBLE AND SPECIFICALLY REQUESTED AND 8-9 —  GEC DETAILS
APPROVED.
Z’%gé;[ NUMBER 44000—-00—459 m E
11. COMPACTION OF SOIL MUST BE PREVENTED IN AREAS DESIGNATED FOR INFILTRATION CONTROL MEASURES OR WHERE FINAL STABILIZATION TS ok ovarren -z uon Loaoue TS Ro# PARCEL NUMBER 44000-00-529 %u <
WILL BE ACHIEVED BY VEGETATIVE COVER. AREAS DESIGNATED FOR INFILTRATION CONTROL MEASURES SHALL ALSO BE PROTECTED FROM COLORADO SPRINGS, CO 80929 : Siee Sio < ames: | K o
SEDIMENTATION DURING CONSTRUCTION UNTIL FINAL STABILIZATION IS ACHIEVED. IF COMPACTION PREVENTION IS NOT FEASIBLE DUE TO SITE USE: GUN CLUB / SHOOTING RANGE 2 o ey peST LR =
CONSTRAINTS, ALL AREAS DESIGNATED FOR INFILTRATION AND VEGETATION CONTROL MEASURES MUST BE LOOSENED PRIOR TO INSTALLATION i ] < FOUND -1/4" DIAMETER 2 200 43 RA=5 BASIS OF BEARINGS N
OF THE CONTROL MEASURE(S). N89°44'18”"E  2520.33' USO Pomy é&‘i‘-‘"é%iéi Rhsie /x B S89'59'48)E __ 2619,70° s
’ WIRE "FENCE * J—— ’ ” - "
12. ANY TEMPORARY OR PERMANENT FACILITY DESIGNED AND CONSTRUCTED FOR THE CONVEYANCE OF STORMWATER AROUND, THROUGH, OR | _1’31'35: TR — . 1259.32". = ——50.53" {50 o 1309.85
FROM THE EARTH DISTURBANCE AREA SHALL BE A STABILIZED CONVEYANCE DESIGNED TO MINIMIZE EROSION AND THE DISCHARGE OF I _\ 2\ S— ] o |
SEDIMENT OFF SITE. s == T ———_ Tk roomxhracm
CULVERT | —_—
13. CONCRETE WASH WATER SHALL BE CONTAINED AND DISPOSED OF IN ACCORDANCE WITH THE SWMP. NO WASH WATER SHALL BE I ( 1
DISCHARGED TO OR ALLOWED TO ENTER STATE WATERS, INCLUDING ANY SURFACE OR SUBSURFACE STORM DRAINAGE SYSTEM OR 1 \ / |
FACILITIES. CONCRETE WASHOUTS SHALL NOT BE LOCATED IN AN AREA WHERE SHALLOW GROUNDWATER MAY BE PRESENT, OR WITHIN 50 FEET 11 E \ PARKINGISTORAGE AREA | ]
OF A SURFACE WATER BODY, CREEK OR STREAM. F \ /
14. DURING DEWATERING OPERATIONS OF UNCONTAMINATED GROUND WATER MAY BE DISCHARGED ON SITE, BUT SHALL NOT LEAVE THE SITE IN | \ / !
THE FORM OF SURFACE RUNOFF UNLESS AN APPROVED STATE DEWATERING PERMIT IS IN PLACE. 1l \ / "
/ &
15. EROSION CONTROL BLANKETING OR OTHER PROTECTIVE COVERING SHALL BE USED ON SLOPES STEEPER THAN 3:1. : ll k\///‘~\__: ¢
L !
16. CONTRACTOR SHALL BE RESPONSIBLE FOR THE REMOVAL OF ALL WASTES FROM THE CONSTRUCTION SITE FOR DISPOSAL IN ACCORDANCE [ T R Fenee )
WITH LOCAL AND STATE REGULATORY REQUIREMENTS. NO CONSTRUCTION DEBRIS, TREE SLASH, BUILDING MATERIAL WASTES OR UNUSED -4 - T
BUILDING MATERIALS SHALL BE BURIED, DUMPED, OR DISCHARGED AT THE SITE. 8\ S — /
: U; X x
17. WASTE MATERIALS SHALL NOT BE TEMPORARILY PLACED OR STORED IN THE STREET, ALLEY, OR OTHER PUBLIC WAY, UNLESS IN omer " MPER 440007007530 N N GATE > z
ACCORDANCE WITH AN APPROVED TRAFFIC CONTROL PLAN. CONTROL MEASURES MAY BE REQUIRED BY EL PASO COUNTY ENGINEERING IF 2440 PAMER PARK GLVD, APT 3 =) PR 3|4 NE_1/4 NW 1/4 EL PASO COUNTY STATEMENT <
DEEMED NECESSARY, BASED ON SPECIFIC CONDITIONS AND CIRCUMSTANCES. Ehvomang seawss, co sosws 2\ = 2lglc SV S
o R NW1/4 NW 1/4 SN Z COUNTY PLAN REVIEW IS PROVIDED ONLY FOR GENERAL CONFORMANCE i
18. TRACKING OF SOILS AND CONSTRUCTION DEBRIS OFF—SITE SHALL BE MINIMIZED. MATERIALS TRACKED OFF-SITE SHALL BE CLEANED UP AND NE 1/4 NE 1/4 _‘| ’ / o 83 - WITH COUNTY DESIGN CRITERIA. THE COUNTY IS NOT RESPONSIBLE FOR o
PROPERLY DISPOSED OF IMMEDIATELY. SR 1 - ) D g THE ACCURACY AND ADEQUACY OF THE DESIGN, DIMENSIONS, AND/OR | s
B y Pz
19. THE OWNER/DEVELOPER SHALL BE RESPONSIBLE FOR THE REMOVAL OF ALL CONSTRUCTION DEBRIS, DIRT, TRASH, ROCK, SEDIMENT, SOIL, 3\\ 2 it / I ) ELEVATIONS WHICH SHALL BE CONFIRMED AT THE JOB SITE. = THE
AND SAND THAT MAY ACCUMULATE IN ROADS, STORM DRAINS AND OTHER DRAINAGE CONVEYANCE SYSTEMS AND STORMWATER ] a GRS sasics / ~| = Z S obum gggyggsEE%Gﬁo; HEOQEEESE\I/\IAELSSO FAI\TSl/SOF?O/E(g(;\AUERI\IATC\/?SgléJ MFE?SNO S
APPURTENANCES AS A RESULT OF SITE DEVELOPMENT. COLORADD SPAINGS, CO 80929 alu| I ' ~
e | o M NN DOCUMENT. SNENE
20. THE QUANTITY OF MATERIALS STORED ON THE PROJECT SITE SHALL BE LIMITED, AS MUCH AS PRACTICAL, TO THAT QUANTITY REQUIRED TO B | - rom reservanon NER, z|z|Q|=| =
PERFORM THE WORK IN AN ORDERLY SEQUENCE. ALL MATERIALS STORED ON-SITE SHALL BE STORED IN A NEAT, ORDERLY MANNER, IN THEIR 51 -~ ROAD BOOK A, PAGE 78 ATt EASEMENT JRIRY FILED IN ACCORDANCE WITH THE REQUIREMENTS OF THE EL PASO —
ORIGINAL CONTAINERS, WITH ORIGINAL MANUFACTURER’S LABELS. FE b 3085, PG;V o COUNTY LAND DEVELOPMENT CODE DRAINAGE CRITERIA MANUAL -
8 . { ‘ > >
21. NO CHEMICAL(S) HAVING THE POTENTIAL TO BE RELEASED IN STORMWATER ARE TO BE STORED OR USED ONSITE UNLESS PERMISSION FOR 2 . // Lo VOLUMES 1 AND 2, AND ENGINEERING CRITERIA' MANUAL AS AMENDED. Wl w @ |>| o
THE USE OF SUCH CHEMICAL(S) IS GRANTED IN WRITING BY THE ECM ADMINISTRATOR. IN GRANTING APPROVAL FOR THE USE OF SUCH G ] |2 |lwl|o )
CHEMICAL(S), SPECIAL CONDITIONS AND MONITORING MAY BE REQUIRED. 5|2 // 3 Itl)\loéj:,\(jé),\ﬁe%wvﬁavgyvi(% SF%%TlggNgF%UCTHCE)EJEF%gNiTEEngcl)gNOF , olsalz|2lz|y
A\’ 3 Nn|lo|l<« O
3 L <
22. BULK STORAGE OF ALLOWED PETROLEUM PRODUCTS OR OTHER ALLOWED LIQUID CHEMICALS IN EXCESS OF 55 GALLONS SHALL REQUIRE % I al o YEARS FROM THE DATE SIGNED BY THE EL PASO COUNTY ENGINEER. IFl T | > 7|z |4y
ADEQUATE SECONDARY CONTAINMENT PROTECTION TO CONTAIN ALL SPILLS ONSITE AND TO PREVENT ANY SPILLED MATERIALS FROM ENTERING | / ° CONSTRUCTION HAS NOT STARTED WITHIN THOSE 2 YEARS, THE PLANS & O
STATE WATERS, ANY SURFACE OR SUBSURFACE STORM DRAINAGE SYSTEM OR OTHER FACILITIES. 1) BOOK 8336, PACE 33 WILL NEED TO BE RESUBMITTED FOR APPROVAL, INCLUDING PAYMENT OF
| ;_xl \ wRE FeNcE | \ REVIEW FEES AT THE PLANNING AND COMMUNITY DEVELOPMENT
23. NO PERSON SHALL CAUSE THE IMPEDIMENT OF STORMWATER FLOW IN THE CURB AND GUTTER OR DITCH EXCEPT WITH APPROVED SEDIMENT |3%,__ __________ /ii o e — — — — — — I DIRECTORS DISCRETION
CONTROL MEASURES. — g ———————— e — R — — — — — — — — "— ———50.53' - — ‘
SB94300W  2532.49/1 1,11 876 T R FENGE 1261.28 i — L
24. OWNER/DEVELOPER AND THEIR AGENTS SHALL COMPLY WITH THE ‘COLORADO WATER QUALITY CONTROL ACT” (TITLE 25, ARTICLE 8, CRS), rouno cr oo oaq |31 N 1/18 N89'57'15"W  1311.81° TR ee —
AND THE ‘CLEAN WATER ACT” (33 USC 1344), IN ADDITION TO THE REQUIREMENTS OF THE LAND DEVELOPMENT CODE, DCM VOLUME Il AND e e | e stow 520 / el NOMBER 44000-00-a12 =
THE ECM APPENDIX I. ALL APPROPRIATE PERMITS MUST BE OBTAINED BY THE CONTRACTOR PRIOR TO CONSTRUCTION (1041, NPDES, 1.56" £AST H Q R, s W /16 PARCEL NUMBER 44000-00-344 JENNIFER IRVINE. P.E DATE n =
FLOODPLAIN, 404, FUGITIVE DUST, ETC.). IN THE EVENT OF CONFLICTS BETWEEN THESE REQUIREMENTS AND OTHER LAWS, RULES, OR PARCEL NUMBER 4400000157 | _ 5357 HOGDEN ROAD. = o 2%, e S S 3
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ORIGINAL SCALE: 1" = 40’ Call before you dig.
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: TYP. SECTION < xe 2
SCALE: N.T.S. TR TYP. SECTION TYP. SECTION CLVo< £
B SCALE: N.T.S SCALE: N.T.S. To) 6‘ 2
. N.T.S. L0
o] © T
O &
3%3;4 Z &
Lo
FLAT VARIES VAREES 70 'ORBKING a & &
TOP ’ ’ ~ 3
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\ 5 58 | Z|o|3|S
6240 \ 22456240 NI
\ O o N
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+25.45° 16.00° 21.50" (MIN.) G232/ IT\O"®%  OUTLET STRUCTURE S|olc|elz|d
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o —
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‘ ||| |II—'_ o ||‘ T T T i OZ E
[T Al = === === S|
TYPE VL SOIL RIPRAP === | [=] || m m_ 6225 6225 |_§
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AND 35% SOIL BY VOLUME. SOIL RIPRAP SHALL CONSIST OF L
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O
<
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OVERFLOW GRATE
STANDARD TYPE C INLET DETAILS

N.T.S.

TRASH RACK DETAILS

N.T.S.

OVERFLOW GRATE/ TRASH RACK
INSTALLATION DETAIL

N.T.S.

TRASH SCREEN AND PLATE
DETAIL (PLAN)

N.T.S.

TRICKLE CHANNEL
BOTTOM
ELEVATION: £6232.28’
0" a0 60" oo TRICKLE CHANNEL RUNDOWN INVERT
FOR CONCRETE TRICKLE CHANNEL - ELEVATION: £6237.78" ELEVATION: +£6233.78’
TYP. SECTION SEE SHEET 4\ : :
> e T " TEOT POND OUTLET STRUCTURE NOTES
ORIFICE PLATE:
1. PROVIDE CONTINUOUS NEOPRENE GASKET MATERIAL BETWEEN
5o THE ORIFICE PLATE AND CONCRETE AND BETWEEN THE
- , RESTRICTOR PLATE AND CONCRETE.
CANEL " 7 EL.:+6231.78 . 2. BOLT PLATE TO CONCRETE 12" MAX. ON CENTER.
= 3 = TRASH RACKS:
P LSSl ST 3. TRASH RACKS SHALL BE 1%" SCH.40 STEEL PIPE, GALVANIZED,
3:1 - = <<> - e 0% o\ H @ 6" CENTERS. SUPPORT BARS SHALL BE %4"x2” STEEL
= A = BRLLE RECTANGULAR BARS, GALVANIZED, @ 36”. ALL TRASH RACKS
52 AN SOYSOYSTICSTY ST ES — ‘:‘ —I 11 TYPE L SOIL RIPRAP RUNDOWN SHALL BE MOUNTED USING STAINLESS STEEL HARDWARE.
L S ‘_ % % A % ‘:‘ ‘ ‘:‘ 1= (MIN.18" DEPTH) 4. REMOVABLE TRASH RACK SECTIONS SHALL BE MOUNTED USING
o = == ) T SEE SECTION ON SHEET 4 STAINLESS STEEL HARDWARE AND PROVIDED WITH HINGED &
= =T=T=ERT=1T = = || LOCKABLE OR BOLTABLE ACCESS PANELS.
N e B e W e A COMPACTED SUB—GRADE 5. STEEL TRASH RACKS SHALL BE HOT DIP GALVANIZED AND
CONGRETE Te ' MAY BE HOT POWDER COATED AFTER GALVANIZING.
SEE NP, SECTION TYPE L SOIL RIPRAP 6. STRUCTURAL STEEL FOR GRATES, ORIFICE PLATES, AND BARS
ON SHEET 4 (MIN. 18" DEPTH) SHALL BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH
FOR RIPRAP CDOT STANDARD SPECIFICATIONS, SUBSECTION 712.06.
RUNgS&’VNSHDE?TA"; 7. ALL HARDWARE, BOLTS, AND FASTENERS SHALL BE STAINLESS
STEEL.
8. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS FOR ALL PLATES
N POND LOW TAILWATER AND GRATING FOR ENGINEER'S APPROVAL PRIOR TO
POND LOW TAILWATER BASIN SECTION VIEW CONSTRUCTION.
BASIN PLAN VIEW oA /5=
SCALE: 1/8" = 1
REMOVABLE OVERFLOW GRATE
CDOT STANDARD INLET GRATE ORIFICE PLATE
REMOVABLE OVERFLOW GRATE
S s e SEEO DS\I)AIJIE)JEISSOI\? H\EE:ET v(wTFZnED ‘)STAINLESS TOP EL,:6235.55' O L DETALS THIS SHELT TOP EL,:6235.55’ 2
. , : ,;: 6235. SEE DETAILS THIS SHEET ~ 11" ;1 6235.
TOP ELEVATION: 6235.55 STEEL WELL SCREEN (OR EQUIVALENT) (TYP.) _ (TYP.) _
(TYP.) x WeLaTe= WeLaTE=
" 7 100—YR_WSEL: 6236.77 100—YR WSEL: 6236.77 7 I I 100— YR WSEL: 6236.77' 7 ey 167
PROP. HEADWALL = 6" —11” 6” = oW = » = W =
A =— B = L SEE CDOT M—B01—10 REMOVABLE TRASH RACK 21 S T T2
\ SEE DETAILS THIS SHEET ]
& . <rePs @\\\ [ PROP. WINGWALL | I W 1
. 6" 3-6" ] - . 3 SEE CDOT M-601-20 RN « 38— CIRCULAR ORIFICE #4
PROP. HEADWALL 2= BN 167 MAX | =~ =¥ vowaey o IR WQCV_WSEL: 6234.24' \/ = d |- WQCV WSEL: 6234.24' 7 \%zﬁ/ 'NVERT £1-6234.40
- . 1 = . ’ | = . Ny = pava
SEE CDOT M—601—10 STEPS @ \ NN B T WSEL: 6234.24 / Nl STEPS @ | _ 7= Nl STEPS @ ret—T17 CIRCULAR ORIFICE #3
|7 16" MAX ,I /\/ T 7 — 16" MAX | S0 16" MAX o 5 CENTER EL:6233.03
. o MK . Nl TRICKLE CHANNEL B iz % X NS S
° . ] T INV: 6231.33 %’i"}% | T - o CIRCULAR ORIFICE #2
2 T 7 % ~ ; : . o R CENTER EL:6231.51"
. —1 8 ;Wj%?&r ™~ NN e N NS
%/ ~ 5 T i —_— T 47 INITIAL RESTRICTOR PLATE | WA //4"4 © i T ~
N — Tl 2 _ N | T SURCHARGE ~VMICROPOOL 'SEE_THIS_SHEET — | \\ &1l | MICROPOOL WSEL: 6231.00'Yy i MICROPOOL _WSEL: 6231.00'\7 _ * Y © CIRCULAR ORIFICE #1
N $ \/ Z w o } - T = WSEL: 6231.00 FOR DETAIL N5 = P = T CENTER EL:6231.00°
[{e] - ] 7] e— — f—— o b ] Py
N - © " T © = ORIFICE PLATE | ©
N} o 4 W NN | 24" RCP T g X ] N
: @\\ 4 o n INV: 6230.67"| T o 24" RcP __ L] SEE DETAIL THIS %?,EET) | N
f N A e E INV: 6230.67" —_ ' (¥4
A 2 ’ ] H | —~
. - q O 3” .
REMOVABLE OVERFLOW GRATE . S S b, @
7 ~ = = = g
CDOT STANDARD INLET GRATE (TYP.) "
SEE DETAILS THIS SHEET || || || ~
REMOVABLE TRASH RACK » 117 . g g
SEE DETAILS THIS SHEET o ETim 8 >0 ° m A—A SECTION m B—B SECTION & THICK GALVANIZED STEEL FLOW CONTROL PLATE WITH 3
g ~— _ SCALE: 3/8 =1 SCALE: 3/8 =1 — &9 CIRCULAR ORIFICES AND 1 — ¢J” CIRCULAR ORIFICE.
A B Ce oo WAL, U / U / PROVIDE CONTINUOUS NEOPRENE GASKET MATERIAL BETWEEN
OUTLET STRUCTURE PLAN OUTLET STRUCTURE THE ORIFICE PLATE AND CONCRETE. BOLT PLATE TO
CONCRETE @ 12" MAX O.C.
SCALE: 3/8" = 1’ SCALE: 3/8" = 7 ORIFICE PLATE DETAIL
SCALE: 3/8"=1
1o I-SH () " SLOT
C'?I;S. A CTB';,S- A ¥ lW
9 ” / I I ii ii ii ”» ”» / I ] ii ii ii —_———— ——— " - AI ik ; Q
AT FATT AN LN PO FATT N A LN —1/4" ‘ ¢ 1-1/2°€ 2, 211"
" AL \W:L "y A0 \wﬂh GRATE 4=1/2" 3/8" R WTRASH SCREEN=1"—6"
3T FLAT i ik il |3 TN BOLT PLATE To RECESS IN HEADWALL TO ST FLAT T b fiE 5 [T\ BOLT PLATE To RECESS IN HEADWALL TO \ o /8" R B |
il il [i _[l| TNSECURE GRATE SECTIONS: U1l [ il | TNSECURE GRATE SECTIONS: I
S4x7.7_o _,::_, ::—'::":: SS WASHER, LOCKING WASHER, NUT (TYP.) S4x7.7_o ::_,::_, ::—'::":: SS WASHER, LOCKING WASHER, NUT (TYP.) =\=; 3" x 1/4 . -
BEAMS 10 il [ BEAMS ™ Ll Ll Ll PEREG 3 sLoT DETAIL T R STAINLESS STEEL
AT e T M e (T wee T e 4 el " . 7
| | | | I | | | I 3 —
CENTERLINE OF I I I 1] RACK: S4x7.7 CENTERLINE OF | I I I 1] RACK: S4x7.7 < \a /h\‘\fjf AMERICAN STANDARD . 2 ) TR
GRATE PARALLEL 0ol 210 (@) GRATE PARALLEL [i| [il [il [if i 27108 (24”) oFFSE P\(\ ® 7 SLOTTED STEEL CHANNEL 1" 0C. 5 W’w{l/
TO CENTERLINE i | N TO CENTERLINE |0 {4 [if [0 |t N 1” N . FORMED INTO —/ | J /,,Q/ %
OF STRUCTURE i 3"x4” FLAT  OF STRUCTURE il il || [il |4 354" FLAT 5/8"x8" 3/16" THICK CONCRETE, = 0.655" — ‘/‘?j ///I),y
— | | - H— F— I s , . M 1N 24X "
IRHCIH - NN <A BOLT X BOTH SIDES WoPENNG=1"—0 FREEEESS o b\ 2 ke
BOTH SIDES BOTH SIDES 3/\ —= I - N X7 ORIFICE_AREA
r ” r ” \ N WTRASH SCREEN=1"—6 LT =1.24 SQ. FT.
- | / i .T‘>I7 #e - l / i .T‘>V Ae 0.090"0.139 NO. 93 STAINLESS STEEL
I ] I ] I ” I I I I ”
OPEN SLOT~ I 1 1 1 il#h ~ . OPEN SLOT— I 1 1 i i|# P, ~ . 7 3 X 1/47 — R VALUE=(NET OPEN AREA/(GROSS RACK AREA)=0.60 ,
(o FAC|L|TATE\"”:8;W$—T . ST FLAT (T0 FACILITATE = 5 B FLAT 11 %" THICK RESTRICTOR PLATE, GALVANIZED STEEL
CALVANIZING)  kecihsb—— b= o] SECTION A—A CALVANIZING) ks o ———of——— ] SECTION A—A ALTERNATE SLOT AND TRASH SCREEN DETAIL WITH BOLT PLATE TO CONCRETE @ 6" O.C. MAX.
- L HOLD DOWN PLATE DETAIL PROVIDE GASKET BETWEEN PLATE AND CONCRETE

N.T.S.

RESTRICTOR PLATE DETAIL

SCALE: 3/8"=1’

Know what's below.
Call before you dig.
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GENERAL STRUCTURE NOTES:

o - g
ALL WORK SHALL BE DONE IN ACCORDANCE WITH CITY OR COUNTY STANDARD CONSTRUCTION SPECIFICATIONS.
EXCEPT AS SHOWN IN THE PLANS, STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH CDOT M—206—1, AND M—206—2 EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M—213 S o ° e
THE INFORMATION SHOWN ON THESE PLANS CONCERNING THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR AN o
MAKING HIS OWN DETERMINATION AS TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE CONTRACTOR SHALL CONTACT THE UTILITY NOTIFICATION ROUGHENED
CENTER OF COLORADO A 1-800—922-1987 AT LEAST 2 DAYS (NOT INCLUDING THE DAY OF NOTIFICATION) PRIOR TO ANY EXCAVATION OF OTHER. b o ;CONST. JOINT
THE CONTRACTOR IS SOLELY RESPONSIBLE FOR DESIGNING AND PROVIDING ALL BRACING AND SHORING AS REQUIRED FOR THE PROTECTION OF LIFE AND PROPERTY DURING CONSTRUCTION. THE CONTRACTOR IS REBAR W/1'-0"  — (O
SOLELY RESPONSIBLE FOR THE EXCAVATION PROCEDURES INCLUDING ANY SHORING REQUIRED FOR THE PROTECTION OF LIFE AND PROPERTY DURING CONSTRUCTION. HOOK >
THE CONTRACTOR IS SOLELY RESPONSIBLE FOR ALL METHODS AND MEANS OF CONSTRUCTION AS WELL AS ALL JOB SITE SAFETY & HEALTH PRECAUTIONS. | 4 o= — SEE PLAN %
- 1J | ® ®
ALL SOILS WORK INCLUDING (BUT NOT LIMITED TO) PIER DRILLING AND CONSTRUCTION, SOILS EXCAVATION, FILL PLACEMENT, AND STRUCTURE BACKFILL SHALL BE IN ACCORDANCE WITH THE PROJECT GEOTECHNICAL
REPORT, UNLESS MORE STRINGENT REQUIREMENTS ARE PRINTED ON THE ”IRRIGATION NOTES”. b a
: o e

BACKFILL SHALL NOT BEGIN UNTIL CONCRETE WALLS REACH COMPRESSION STRENGTH AT LEAST 80 PERCENT OF THE REQUIRED 28 DAY STRENGTH, 0.8fc".

REINFORCED CONCRETE:

TYPICAL TOP CORNER

CLASS D CONCRETE: fc'=4,500 psi
REINFORCING STEEL: fy=60,000 psi
ALL CAST—IN—PLACE CONCRETE SHALL BE CLASS D UNLESS NOTED OTHERWISE.

REINFORCING BARS SHALL CONFORM TO ASTM A615, GRADE 60 U.N.O.

REINFORCING BARS TO BE WELDED SHALL CONFORM TO ASTM A706, GRADE 60.

ALL REINFORCING, EXCEPT PIER REINFORCING, SHALL BE EPOXY COATED AND SHALL CONFORM TO ASTM A775.

ALL REINFORCING SHALL HAVE 2" CONCRETE COVER, U.N.O. ON PLANS, 3" AGAINST GROUND (BOTTOM SLAB)

ALL REINFORCING SHALL BE HOOKED AROUND CORNERS AND LAPPED, SEE DETAILS.

ALL LAP SPLICE LOCATIONS SHALL BE SUBMITTED TO ENGINEER FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION.

THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B (STAGGERED) LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS PLACE IN ACCORDANCE WITH SUBSECTION 602.06. THESE SPLICE LENGTHS SHALL BE

TYPICAL WALL CORNER

WALL SECTION DETAIL

2”
INCREASED BY 25% FOR BARS SPACED AT LESS THAN 6” ON CENTER. INCREASED BY 40% FOR HORIZONTAL BARS WITH MORE THAN 12" OF CONCRETE BELOW (TOP BARS.), AND INCREASED BY 75% IF BOTH L j — CLR WATERSTOP
CONDITIONS EXIST. THE INCREASES ABOVE FOR #6 THRU #11 BARS MAY BE 25%, 13% AND 42% RESPECTIVELY. ROUGHENED
#4 1-3, #o -7, T CONST. JOINT
46 2’—5 47 2'-10 S
#8 3,—8” #9 4,—8” = %
410 5_11” 411 7-3 P Y NO
WHEN THE CONTRACTOR ELECTS TO SUBSTITUTE EPOXY COATED REINFORCEMENT FOR BLACK REINFORCING BARS. THE MINIMUM LAP SPLICE SHALL BE AS DESCRIBED ABOVE. s — ® s
STATIONS, ELEVATIONS, AND DIMENSIONS CONTAINED IN THESE PLANS ARE CALCULATED FROM A RECENT FIELD SURVEY. THE CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE FIELD BEFORE ORDERING . {
2 (] [ ]
OR FABRICATING ANY MATERIAL. ————— aa —
THE CONTRACTOR SHALL SUBMIT REINFORCING STEEL PLACING DRAWINGS (PRIOR TO CONSTRUCTION) TO THE ENGINEER FOR REVIEW FOR CONFORMANCE WITH THE DESIGN DRAWINGS. THE DESIGN DRAWINGS SHALL LAP(TYP.) = 5
GOVERN OVER PLACING DRAWINGS IN ALL CASES UNLESS MODIFICATIONS ARE APPROVED IN WRITING BY ENGINEER. ©
THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION. TYPICAL BOTTOM
EF. = EACH FACE O.F. =  OUTSIDE FACE
FE. = FAR FACE T.&B. = TOP AND BOTTOM CORNER WALL
N.-F. = NEAR FACE T.F. = TOP FACE
ILF. = INSIDE FACE B.F. = BOTTOM FACE SECTION DETAIL
TW. = TWO WAY TF. =  TWO FACES
F.S. = EACH SIDE Lp = LAP LENGTH

GENERAL NOTES

HEADWALL FOR SINGLE PIPE HEADWALL FOR DOUBLE PIPE

i X i i X1 i : 1. CONCRETE SHALL BE CLASS B.
403 | 2" CLR. ALL_AROUND (TYP.) S - XA 2. HEADWALL SHALL BE PERPENDICULAR TO THE PIPE ¢ UNLESS OTHERWISE
, s 5 A Be 2. SHOWN ON THE PLANS. TABULATED DIMENSIONS AND QUANTITIES MUST
. Al ' BE ADJUSTED FOR SKEWED INSTALLATIONS.
: N T / \ N— o~ 3. FOR WINGWALL DETAILS, SEE STANDARD PLAN M-601-20.
' & 4" CLR. “ e TN IS IS 4. VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL AND
o). . . S
: : T CTRS S A | 1580+ 24 | ! N CONCRETE QUANTITIES.
: 1> “*\ y T Bat 4 — 5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.
5| - T S (ol // DIMENSIONS 75 Ba 12 QUANTITIES 6. ALL REINFORCING BARS SHALL HAVE A 2 IN.MINIMUM CLEARANCE.
- - 1 1] ¢ CONCRETE |STEEL m A WHEN TWO OR MORE PIPES ARE LAID SIDE BY SIDE, THEY SHALL BE
I NGTCH 1 T e S el 404 Ba |Bc| X AL XL ALY LB X TR TS Gl [DBL PLACED SO THAT THE ADJACENT PIPES WILL BE !, INSIDE DIAMETER
) B BE , INCJING[FT=ING ING |FT.=ING ING [FTAINGING NG |
OPTIONAL FOR R Y I Y (A B N T B CU.YD.|CU.YD.|LBS.|LBS. APART, OR ', INSIDE SPAN APART,OR 3 FT. APART (INCLUDING WALL
WINGWALL 14|41 b | 54| 65| 89 |8/ | 156 | 7 | 9-2 |17]20] 2.12 | 3.55 |209 |364 THICKNESS), WHICHEVER IS LESS.
T — —= 60| 72| 9-6 7 | 17-0 |10 | 9-8 [11|21]2.35 | 3.99 (236|414
booso ] s f I Y N N ) O I DY 861707 10-3 TTiV5 | 186 | 7 [ 10-2 1422 260 [4 44 12491453 ® ADD 0.89 x (X OR X1) (LB.) WHEN APRON IS REQUIRED.
402 = | 402 — e | e 402 72| 86| 11-0 19 20-0 | 10 | 10-8 |17|23| 2.85 | 4.91 [270[476
ol e " s ] - | o e il 78] 93] 11-9 | 8/, | 21-3 | 11 | 11-2 [11 [24] 3.11 | 5.29 |306]527
A 12" CTRS. A A 12" CTRS. At 841100 12-6 | 7 | 22-6| 7 | 11-8 |14[25| 3.38 | 5.68 |333|572 f— X — 16"7' i X1 i
90 [107] 13-3 | 11| 23-9 |8l 12-2 |17]26] 3.66 |6.08 |335|593 — I —_—
TYPICAL BAR LAYOUT FOR CONCRETE HEADWALLS oo | 14l 120 | 1821 2520 |32 ] 128 111 157] 304 | 648 |379 |ass o - . ' — T
102] 121] 14-9 | 8/, | 26-3 |11/5| 13-2 |14]28| 4.24 |6.89 |400 | 664 RISE +52 RISE '
108(128| 15-6 | 7 | 27-6 | 7 | 13-8 |17|29]| 4.54 | 7.30 |424|707| 24"+ {=SPAN—=). |=24" } 24"+, (= SPAN—=>) 36"{«- SPAN—)  =-24"
R fﬂ?N HEADWALL FOR RIGID ROUND PIPE o e g 36" o
| o 21 on W ACH T . -
ol P lanf?ja (TWO EACH TIE) ﬂ LAP ’* TYPICAL SPAN + 48 } 2 SPAN + 84"
! T T T TOP VIEW
| . T /402 P LI I . O { DIMENSIONS QUANTITIES
| . VAR. y : D I : - I 121 EQUIV CONCRETE STEEL =
> 402 o |SPAN|RISE| X Al Xt |[AL] vy B oL
[ | N | | a N - a DBL | SGL [ DBL
X } X IN. | IN|FT.=IN IN. |FT.SING IN. [FTO=INJ N
s o 401 402 705404 .. T T 72 | 81 | 59 | 10-9 [82] 20-6 | 7 | 9-3 [17%2] 2.72 | 5.10 [250 [467
} o ‘ o S 78 | 87 | 63 | 11-3 |15 21-6 | 7 | 9-7 |10/, 2.85 | 5.34 |275|531
> = § -t o4 RIGID PIPE = Bc + 6" f 240 T 84 | 95 | 67 | 11-9 [8Y2|22-10| 9 | 9-11 [12%%] 3.08 | 5.79 [290 |547
WINGWALL . N Lo up = FLEXIBLE PIPE = Bg + 8" Ba ~ A 90 [ 103 | 71 12-7 | 75| 24-2 | 11 | 10-3 | 15 | 3.30 6.21 | 321 | 591
: f FLEXIBLE ARCH = SPAN + 8" | D N 96 [ 112 | 75 | 13-4 |12 | 25-8 | 8 | 10-7 [16'%] 3.52 | 6.65 |314 |606
OPTIONAL NOTCH STRUCTURAL PLATE ARCH = RISE + 8" . . . Yy e e 102 | 117 | 79 | 13-9 |8Y,| 26-6 | 7 |10-11 |9Y,| 3.63 | 6.86 |356 |672
P N ERN A A A A — — — T
BAR BENDING e Sf R L 108 [ 128 | 83 | 14-8 | 8 | 28-4 | 12 | 11-3 |11l/;] 3.96 | 7.51 |376 |699
e Ty Tty
FRONT HEADWALL FOR FLEXIBLE PIPE ARCH
VIEW *‘ Ba + 48" }« }—728“”48“——‘
TYPICAL WALL—={12"
OPTIONAL FILLET ! — 40;1 ) 2¥0” IR o DIMENSIONS QUANTITIES DIMENSIONS QUANTITIES
2705 ., ] 4015{@ 16" .y CONCRETE | STEEL m CONCRETE | STEEL m
ZEET 7o 403 12 ']. 601 e o I S Ba| X 1A | XL ALY 1B ST DBL SGL DBL EQUIVI span | RISE | x| A | X |Al r17nl £ [ SGL T DBL [SGL[DBL
CENTERS. EACH | BEVEL I IH—404 ! ! 54| 8-6 | 7 |15-3 [11}/2| 8-10 [15] 2.19 | 3.81 |211 |358 66 | 6-1 | 4-7 | 10-1 [10%] 19-2 | 11 | 8-11 [15/%] 2.52 | 4.70 [232[424
] / , L ST NN 60| 9-0 | 10 | 16-6 | 7 | 9-4 [18| 2.38 | 4.25 [217 [396 75 | 7-0 | 5-1 | 11-0 | 10| 21-0 |10 | 9-5 | ol}| 2.80 | 5.25 |282|509
FACE PROJECTED / ! L ! ! 66| 96 | 7 | 17-9 |8/ | 9-10 [12] 2.58 | 4.70 |252 |454 ] A
INTD WINGWALL // 7/, | | d—404 Ba | | 751 1020 | 10 | 19-0 |G| 10-4 15| 578 | 517 |525 |42 84 | 7-11 | 5-7 | 11-11 |92 [22-10] 9 | 9-11 12|/2 3.08 | 5.79 [291 [540
2-0" MIN. 1/ // | | | | s5 06 T 1200 T1o Tiocio T1a 295 1 =36 Tave 495 93 | 8-10 | 6-1 |12-10 sl; 24-8 | 8 | 10-5 15|/2 3.36 | 6.33 |309 622
// I I|- -|—404 I I 84 | 11-0 10 21-0 | 10 | 11-4 [12] 3.19 5.95 (297|553 102 9-9 6-7 13-9 |8, | 26-6 | 7 | 10-11 | 92| 3.63 6.86 (379|673
"/// “REINFORCING BARS ! | | 90T 116 1 7 1 22-0 110 [11-10 1151 3.40 | 636 (317 [517 11 [ 10-11 | 7-1 |14-11 |9l |28-10| 9 | 11-5 |125| 4.05 | 7.67 |377 |71
TOP OF [ / FROM WINGWALL { - 96 | 12-0 10 | 23-0 | 10 | 12-4 [18] 3.62 6.79 [321|597 120 | 11-10 7-7 |15-10 | 9 | 30-8 | 8 | 11-11 |15/, 4.36 8.28 395|731
WINGWALL Y FOOTING INTO 102 12-6 | 7 | 24-0 |10 [12-10 [12]| 3.84 | 7.21 [364 (663 132 [12-10 | 8-4 |16-10 | 9 | 32-8 | 8 | 12-8 | 11 | 4.75 | 9.03 |441 (839
, THE HEADWALL 108| 13-0 | 10 | 25-0 | 10 | 13-4 [15| 4.06 | 7.63 |362|678 41 [ 141 | 89 | 181 [10V4] 352 |11 | 131 [13/5 5.17 | 9.86 |448]931
/ HEADWALL FOR FLEXIBLE ROUND PIPE 150 | 15-4 9-3 19-4 |12 | 37-8 | 8 | 13-7 |16'/,| 5.69 |10.88 |490 |953
)/ 159 [15-10 | 9-10 [19-10 | 9 | 38-8 | 8 [ 14-2 | 11 | 5.89 | 11.25 |534 |1019
. )/ ' #4 x 2'-0" HEADWALL FOR STRUCTURAL PLATE ARCH
/ INSTALLATION ﬂ @ 1'-6"
——— 1 PROJECT 10" INTO
TOP _VIEW INLET OUTLET INLET OUTLET ‘J" — 1 - (CSESETENRDTDEF 6’§PRUN AN%EEEWAO 90 | 85 | 80 | 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40 | 35 | 30
N
WINGWALL ENDS OF ENDS OF APRON b HEADWALL o OR ]1.000(1.004 | 1.015 |1.035|1.064 | 1103 | 1.155 |1.221 [1.305 |1.414 |1.556 |1.743 [2.000
CONNECTION FLEXIBLE PIPE RIGID PIPE
WHEN APRON IS REQUIRED SKEW FACTOR TABLE
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PLAN VIEW

TYPE VL RIPRAP

INTERMEDIATE
ROCK DIMENSION

(IN.)

PERCENT
PASSING

(%)

1

NOYON

70-100
50-70
35-50
2-10

*TYPE VL RIPRAP Dso=6".
Dso = MEAN PARTICLE SIZE

(INTERMEDIATE DIMENSION) BY WEIGHT.

—_

LRI S

o~

TOPSOIL LAYER AND SEED AND MULCH

AS REQUIRED

BY PLANS AND

CAST-IN-PLACE STRUCTURAL NOTES:

ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH CONCRETE IS POURED.
ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE APPROVED BY THE ENGINEER.

THE CONTRACTOR IS RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
DO NOT BACKFILL UNTIL CONCRETE HAS REACHED DESIGN STRENGTH, F'c.

ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %;".

CONTRACTOR SHALL SUBMIT STEEL REINFORCING SHOP DRAWINGS FOR ALL CAST-IN-PLACE
STRUCTURES FOR ENGINEER’S APPROVAL PRIOR TO CONSTRUCTION.

HEADWALLS FOR PIPES SHALL BE CONSTRUCTED PER CDOT M—-601-10.

WINGWALLS SHALL BE CONSTRUCTED PER CDOT M—-601-20.

SPECIFICATIONS
FINISHED GRADE
DESIGN RIPRAP GRADE
— SOIL RIPRAP.
| MIX SOIL AND RIPRAP
e (v ‘ y' (] COMPLETELY (SEE NOTES)
T B
‘ \ ﬁ\‘/”\\
2*D50 A 5 s
e »4%~ ( »‘ Z =
= 1.\' o=
S e O
Bl OO
s 0S0S0S
OGO F AN
000y
12" SRS UDFCD TYPE
T O T CHTHIN Il BEDDING
Y IGHIAE
) N\
| \/‘ SLOPE VARIES (SEE PLANS)

PREPARE COMPACTED
SUBGRADE PER SPECIFICATIONS

SOIL RIPRAP EMBANKMENT PROTECTION
WITH BEDDING TYP. SECTION

N.T.S.

TYPE L RIPRAP

INTERMEDIATE PERCENT
ROCK DIMENSION PASSING
(N (%)
15 | 70-100
12 | 50-70
9| 35-350
S| 2-10

*TYPE L RIPRAP Dso=9".
Dso = MEAN PARTICLE SIZE
SION) BY WEIGHT.

(INTERMEDIATE DIMEN

RIPRAP NOTES:
1.

SOIL RIPRAP DETAILS ARE APPLICABLE TO SLOPED AREAS. REFER TO THE SITE

PLAN ACTUAL LOCATION AND LIMITS.

2. MIX UNIFORMLY 65% RIPRAP BY VOLUME WITH 35% OF APPROVED SOIL BY

VOLUME PRIOR TO PLACEMENT.
PLACE STONE—-SOIL MIX TO RESULT IN SECURELY INTERLOCKED ROCK AT THE

DESIGN THICKNESS AND GRADE. COMPACT AND LEVEL TO ELIMINATE ALL VOIDS
AND ROCKS PROJECTING ABOVE DESIGN RIPRAP TOP GRADE.

3.
4.
IN THE PLANS AND SPECIFICATIONS.
5. ROCK SHALL BE HARD, DURABLE, ANGULAR
CRACKS, OVERBURDEN, SHALE, AND ORGANIC MATTER.
6.
7.

CRIMP OR TACKIFY MULCH OR USE APPROVED HYDROMULCH AS CALLED FOR
IN SHAPE, AND FREE FROM
NEITHER BREADTH NOR THICKNESS OF A SINGLE STONE SHOULD BE LESS

THAN ONE—THIRD ITS LENGTH, AND ROUNDED STONE SHOULD BE AVOIDED.
THE ROCK SHOULD SUSTAIN A LOSS OF NOT MORE THAN 40% AFTER 500

REVOLUTIONS IN AN ABRASION TEST (LOS ANGELES MACHINE ASTM C—535-69)
AND SHOULD SUSTAIN A LOSS OF NOT MORE THAN 10% AFTER 12 CYCLES OF
FREEZING AND THAWING (AASHTO TEST 103 FOR LEDGE ROCK PROCEDURE A).

8. ROCK HAVING A MINIMUM SPECIFIC GRAVITY OF 2.65 IS PREFERRED; HOWEVER,
IN NO CASE SHOULD ROCK HAVE A SPECIFIC GRAVITY LESS THAN 2.50.

Know what's below.
Call before you dig.

THESE DRAWINGS ARE

UNTIL SUCH TIME AS
APPROVED BY THE

APPROPRIATE REVIEWING

AGENCIES, JR ENGINEERING

APPROVES THEIR USE
ONLY FOR THE PURPOSES

DESIGNATED BY WRITTEN

AUTHORIZATION.

PREPARED FOR
GATEWAY TRUCKING, LLC
235 S. FRANCEVILLE COAL MINE RDy

ATIN: PERRY HASTINGS
602—-558—-0846
HASTINGSCONTRACTINGCO@GMAIL.COM

COLORADO SPRINGS, CO 80929

() JR ENGINEERING

A Westrian Company
Centennial 303—740-9393 e Colorado Springs 719-593-2593

Fort Colins 970—491-9888 « wwwjrengineering.com
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- FINISHED SLUP §5 PLACE ALONG S;(:ZM o g@i’%\ CONCRETE APRON, IF
17_ i TOP OF WALL (TOT. 2) ;\1 W SPECIFIED ON PLANS
6" \ /(/<\<//<\< il i T0E WALL
i # - > i - S Ty
) \OT SHOUN FOR CLARITY - AT k& : | T
g CONCRETE SEALER AT o & 6 CONSTRUCTION )
OR RISt #5 PLACE ALONG | | I | | | | FRONT, (SEE SHEET 2- 2" R JOINT g
TOP OF WALL (TOT. 2) ;r | | | | | | | | + OF2FOR UM”S)\ F 3
— i
cmneL | T WA N | | I I | I 1 | I I | } 1 | I T o |FH (HORIZ. & VERT.) ‘o
INVERT : -
BOX_ELEVATION IR R A A - I R o 2 eown
m = h,Bg OR RISE + (1'-4") lll ||| ||| ||| ||| ||| b3 .
UNLESS DTHERWISE SHOWN ON PLANS | | | | | | | | | | | | | | | u #SKEW ANGLE
| i | | | | | | | |T‘F{‘|‘L l | | | 1 ocmrs J (VERT.) ™ DRAINAGE BEHIND J 1-g"
I | | | | | | | | | | | | ‘|‘I‘|"|"\_ EQUAL SIZE & SPA. ) /WINGWALL, SEE NOTE 6 @© OF ROADWAY A # x S e 12 CENTERS
| | | | | | | | | | | | | | | | | (SEE SHEET 2 OF 2) |P STATIONING /
. A T TR T & ; o e o 1
FREE I | | | | | | | | | | | | | | | | | " PROJECT 1-10"— SEE TABLE / STATION WITH HORIZONTAL #4 BARS.FOR
i | | | | | | | | I | | INTO STEM ) . PIPES SEE M-601-10
SRR VSR d-BARS | | | | | | | | | | | | |; F 6 #4 LONGITUDINAL CBC
PEITELN PSS (TYP) N | | | | | | | | | | | | | | | VARSUVIEEES i TOP MAT (SEE HEADWALL
! I | ! | | ! | | ! | | ! I | CONSTR. KEY l’. ] ”DETAIL nAT) /
] ST T N
A I I A I I I O I'-0" . o
+— . 2" CLR. I ARNL
h= 2 3 4 5 6 7 8 9 10 VS W VAR Ml L M U f \ LR (%5'.’
A L L I U N . kM
= - -0 l—gn - - - =8N —on - - - 4" [ | {
vt: = 28 | 320 [ 3-gr [ a-pv | a-gn | s-2v | s-sr | 20 | st | 720 | 7-8v | s-2n | g T w ! LUCTAJEIDC‘VAEE e
dBARS|#4 @ 9" |#4 @9 |09 #4009 |09 #4009 #5010 |45010"#5010" fpe8 #6068 | #7609 | {767 TYPICAL SECTION \\\—T“\-\\“ A%
* CONC.CY/LF | 0461 | 0.210 | 0.259 | 0.309 | 0.358 | 0.407 | 0.457 | 0.506 | 0.556 | 0.605 | 0.654 | 0.704 | 0.753 MLET AR IS REQUIRED IF CE;:‘\ Cubi'm gi\ﬁ;%géﬂimﬁ\tp g*gJEEUTUTI{[“QG” .
% DOES NOT INCLUDE TOE WALL QUANTITIES = REQUIRED DRAINAGE BEHIND WINGWALLS
SEE SHEET 2 OF 2 FOR REINFORCING STEEL QUANTITY SEE NOTE 6 ,rw/:r IS USE_?_ YA?D/}’E/XEAALCPGSEVERT LAYOUT i@gg ﬁ%gf_%) FLOOR. FOR FBPI;S'I'AIL " A
DESIGN FOOTING LINE — — T -
S DESIGN DATA:
b T o [ " b=4-0" #4 BARS -3l AASHTO LRFD EIGHTH EDITION, 2017
3-gn oy 32" Ty . s w=6'-2" A4 |‘AT 1-o" DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN, YIELD LINE METHOD
rore L%L oo =220 REINFORCED CONCRETE:
} nile ¥ | CONCRETE CLASS D (BOX CULVERT):  fi = 4,500 PSI
REINFORCING STEEL: f, = 60,000 PSI
L WITH TOE WALL LOADING:
USE DESIGN FOR 1 — g1te h=5' -t=—h=6' h=7" h=8t h=9' - . AT-REST EARTH (FLUID) PRESSURE FOR CONCRETE STEM DESIGN = 55 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL
T #4 @ 10 o ACTIVE EARTH (FLUID) PRESSURE FOR CONCRETE FODTING DESIGN = 40 PCF FOR 2 (MIN.) :1 SLOPED BACKFILL
e I LIVE LDAD SURCHARGE = 2'
. AR . ‘ MINIMUM RESISTANCE FOR SOIL BEARING = 5.5 KSF
/ . S I ;A?('—e" r AR | o J I SOIL BEARING RESISTANCE FACTOR = 0.45

IR IR/ Al 3|_0”
=40 VA R 3
i : oy I i
BARS
TOP OF FOOTING ELEVATION A_J;léolﬁ
ELEVATION TOE WALL

DESIGN EXAMPLE

/ [

< N
#4 @ 1-0"
CLR

/%o Yo .
B y | . |
| t3ll CLR ‘—; ———————————————
#4 x 2'-0" @ 1'-0"

WITH CONCRETE APRON

QUANTITIES FOR TOE WALL ONLY REINFORCEMENT 1.34 LB./SQ.FT.

CONCRETE 0.049 CU. YD./LIN.FT.
REINFORCEMENT 5.1 LB./LIN. FT.

GENERAL NOTES:

1. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.
2. WINGWALL FOOTING AND FLOOR OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY.
3. DIMENSIONS "h", "k", "L", "m" AND ANGLE "€" FOR WINGWALL SHALL BE AS SHOWN ON THE PLANS.
4. MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK REINFORCING BARS:
BAR SIZE: #4 #5 #6 #7
SPLICE LENGTH: I'- 6" IS 2'-3" 2'-7"
5. DESIGN DOES NOT CONSIDER ANY SCOUR EFFECTS.
6. WINGWALL DRAIN SHALL BE REQUIRED IF "h" >12.0 FT.,SEE SHEET 2 OF 2 FOR DETAILS.
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WINGWALLS FOR PIPE

STANDARD PLAN NO.

M-601-20

OR BOX CULVERTS Standard Sheet No. 1 of 2

Issued by the Project Development Branch: July 31, 2019

Project Sheet Number:

S »
oz W=
z Qu
| % REINFORCING STEEL QUANTITY INCLUDES STEM AND FOOTING L SHw®E
c-BARS AND REINFORCING STEEL QUANTITY (EXCLUDE TOE WALL) QUANTITIES, BUT DOES NOT INCLUDE TOE WALL QUANTITIES. 2 o E L % Q E
LU=z
L MULTIPLE OF m)| < (10 x m) < (125 x m) <5 xm < (175 x m) <(2.0 x m) < (2.25 x m) <25 x m) <(2.75 x m) <(3.0 x m) < (3.25 x m) <(35 x m) EX AMPLE: W T D2pa=
 REINF. * REINF.  REINF. * REINF. * REINF. * REINF. * REINF.  REINF. * REINF. * REINF. KREINF. | = =0 Uy >
m D | KED | eBARS | gk | OB | gk | CBRS g | OBARS gk | OBRRS | gk | CBMRS | ipsir | OBARS | ar | OBARS | gk | OBMS | gy | BARS | gy | OBARS | 1gip. | SELECT THE c-BARS SIZE, SPACING AND STEEL QUANTITY FOR A = % Suaxe I TMO
4 |#4 @ 10"| 5360 |#5 @ 10"] 57.95 |#5 @ 10"| 5710 |#5 @ 8" 6022 | #5@ 7'| 6243 |45@ 7' | 62.09 |#5@ 6" | 6538 |#5 0 6" | 6515 |#6 @ 8' | 6710 |46 @ 8" | 66.94 |#6 @ 7' | 70.66 25.0 FEET LONG WINGWALL WITH m = 11.8 FT. AND k = 6.3 FT. Tz K2 Fao E
5 |#4 @ 10" 5586 |#5 @ 10"| 60.46 |#5 @ 10"| 59.60 |#5 @ 8" 6289 |#56 7'| 6523 |#50 7" | 6488 |45 6" | 6834 |#5@6" | 6811 |#6@ 8 | 7017 |#6 @ 8" | 7000 |46 @ 7' | 73.90 SOLUTION: 8 rArohx N
" 6 |#5 6 10"| 64.43 |#6 0 10"| 70.60 |#6 © 10"| 69.69 |#6 @ 8" 74.93 |#6 @ 8' | 74.45 |#6 @ 7' | 78.30 |#6 © 6" | 83.64 |#6 @ 6" | 83.40 |#6 6 6" | 8322 |#6© 6" | 83.05 |#7 0 7" | 89.64 _ hoe>Saws2 <ZE @
7 |#5010"] 6729 |f6e 10| 7376 |#6 010" 7283 |f6 @8 7832 |f6@8' | 7784 |#60 7" | 81.87 |f6 06" | 8745 |f606 | 8721 |f6@6' | 8702 |f606" | 868 |7 07| 9375 | DETELR“}INE Vzlgg“(’)AL/L aNeTR I MULTIRLE OF m: L 2292,.6%
8 |#5e@8' | 7471 |#6@ 8" | 8346 |#6 0 7" | 87.09 |#6 @ 6" 9254 |47 @ 7| 9947 |47 @ 7| 99.08 |#7 @ 6" | 10711 |$7 @ 6" | 106.86 | #7 @ 6" | 106.66 | #7 @ 6" | 106.49 | #7 @ 6" | 106.35 Lo ’&12 ) USE L € (2.25 x m) Fuoowa e
9 |#5e8' | 7810 |#se 8" | 8725 |#66 7" | 91.03 |#6@ 6" 9672 |47 @ 7| 103.93 |§7 6 7' | 10354 |#7 @ 6" | 111.90 |§7 6" | 11165 |§7 6" | 11145 |#7 @ 6" | 111.28 |§7 @ 6" | 1LI3 2 ROUND TO REAREST WHOLE NUMBER FOR m AND ki % T % % 2 % % L ?(
4 |#4 @ 10" 5051 |#4 @ 10"] 49.25 |#5 @ 10"| 53.71 |#5 @ 10" 53.09 | #5 @ 10" 52.36 |45 @ 9" | 53.85 |#5 @ 8" | 5554 |#56 7" | 57.85 |#56 7" | 5767 |#5@ 7' | 5751 | #6 @ 9" | 59.93 m = 11.8 FT,USE m = 12.0 FT.
5 #4 @ 10"| 52.66 |#4 @ 10"| 51.37 |#5 @ 10"| 56.09 |#5 @ 10" 5546 |[4#5 @ 10"| 5499 |#5@ 9" | 56.29 |#5@ 8" | 5808 |[#5@ 7" | 6051 [#5@ 7| 6033 |#5@ 7" | 6017 |46 @ 9" | 62.72 k =63 FT,USE k = 6.0 FT. O o, =
3 6 |#4 010" 5492 [#5@10"| 5948 [#5@ 9" | 6031 [#6@9" 6756 |#6@9'| 67.08 [#60 9" | 66.70 |60 8" | 6953 |#6@ 8" | 6928 [#6e 7| 7312 [#6e 7| 7295 [#6e 7| 7281 3. DETEREIFQEQCS‘BARS BY USING THE TABLE: N 8
7 |#4 @10 5736 [#5 @ 10"] 6216 [#5 @ 9" | 6305 |[#6@ 9" 7066 |#6@ 9" | 7016 [#6@ 9" | 69.78 [#6e@ 8" | 7275 |#se 8 | 7250 [#6e 7| 7652 |#6@ 7' | 76.35 [#6 @ 7' | 76.20 e m) O w % N =
8 #5010 6639 [#6 @10 7282 [#s @8 | 7797 [#6e@ 7" 8168 |50 7| 8L19 [f6e6" | 86.67 [#606" [ 8637 |[#70 7| 9318 [#70 7| 9297 |#7e 7| 9280 [#7 0 7" ]| 92.64 k=6 =% 1) =
9 #5010 69.37 |#6@10"] 7610 |#6@ 8" | 8149 |#6@ 7" 8537 |#60 7' | 8487 |#606" | 9059 |#6 06" | 9029 |#7 0 7" | 9739 |#7 0 7"| 9718 |47 @ 77| 97.00 |47 @ 7" | 96.85 C-BARS: #6 @ 10 = = =
2 |#4 010" 4391 [#4 @ 10"] 4265 |#4 @ 10" 41.82 |4 @ 10" 4122 | #4 0 10" 40.78 |4 @ 9" | 4129 | #5 @ 10"| 4461 |#5 @ 10| 44.37 | #5 0 10'] 4418 | #5 @ 10"] 44.01 | #5 @ 10"] 43.87 REINF. STEEL = 60.60 LB / LF v 5= O= oo
3 [#4 010" 4582 [#4 @ 10" 4455 [#4 @ 10| 4371 [#4 @10 4311 | #4 @ 10" 4266 |#4 @ 9" | 4322 [#5 @ 10" 4675 [#5 @ 10" 4651 |45 @ 10" 4632 |45 @ 10" 4615 |#5 @ 10| 46.01 4 DETERMINE REINFORCING STEEL QUANTITY OF WHOLE WINGWALL: = —~ = <O < g
4 |#4010'] 4780 |#4 ©10"| 4651 |#4 @ 10| 4565 |#5 010" 50.06 | #5 @ 10| 4959 |#5 @ 10"| 49.25 |#5 6 10| 48.94 |#5010"| 4869 |45 9" | 50.00 |45 8" | 5.72 |45 6 8" | 5157 REINFORCING STEEL QUANTITY = 25.0 x 60.60 = 1,515 LB. T = 8 - <C % O
" 5 |#4 0107 4984 [#4 @10 4853 [#4 @ 10"] 4766 |#5 @ 10" 5233 |45 10" 5185 |#5 @ 10" 5148 |45 10" 5119 |#5 @ 10"] 5094 |#5 @ 9" | 5233 [#5@ 8' | 5414 |45 @ 8" | 54.00 6 8 T I &)
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%CONCRETE WASHOUT SIGN
(&%

<>

8'x8" MIN.

<4 )

COMPACTED BERM/ 10" MIN.
(SEE TEMPORARY

COMPACTED BERM DETAIL)

CONCRETE WASHOUT AREA PLAN

COMPACTED BERM
AROUND THE PERIMETER

6" MINUS ROCK*

~——— 2% SLOPE
B 20753

28asY

*ROCK REQUIRED BASED ON
SITE CONDITIONS AT THE
DISCRETION OF THE GEC
INSPECTOR

SECTION A-A'

CONCRETE

STORMWATER WASHOUT AREA
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INSTALLATION NOTES

1

2.

3;

SEE PLAN VIEW FOR:

—LOCATION OF CONCRETE WASHOUT AREA
LOCATE AT LEAST 50° AWAY FROM STATE
WATERS MEASURED HORIZONTALLY.

AN IMPERMEABLE LINER (16 MIL. MINIMUM
THICKNESS) IS REQUIRED IF CONCRETE
WASH AREA IS LOCATED WITHIN 400" OF
STATE WATERS OR 1000 OF WELLS OR
DRINKING WATER SOURCES.

DO NOT LOCATE IN AREAS WHERE SHALLOW

GROUNDWATER MAY BE PRESENT.
THE CONCRETE WASH AREA SHALL BE

INSTALLED PRIOR TO CONCRETE PLACEMENT

ON SITE.

CONCRETE WASH AREA SHALL INCLUDE A
FLAT SUBSURFACE PIT THAT IS AT LEAST
8’ BY 8.

BERM SURROUNDING SIDES AND BACK OF
CONCRETE WASH AREA SHALL HAVE A
MINIMUM HEIGHT OF 2 FEET.

CONCRETE WASH AREA ENTRANCE SHALL
BE SLOPED 2% TOWARDS THE CONCRETE
WASH AREA.

SIGNS SHALL BE PLACED AT THE
CONCRETE WASH AREA.

. USE EXCAVATED MATERIAL FOR PERIMETER

BERM CONSTRUCTION.

MAINTENANCE NOTES

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

2. THE CONCRETE WASH AREA SHALL BE REPAIRED, CLEANED,
OR ENLARGED AS NECESSARY TO MAINTAIN CAPACITY FOR
CONCRETE WASTE. CONCRETE MATERIALS ACCUMULATED IN
THE PIT SHALL BE REMOVED ONCE THE MATERIALS HAVE
REACHED A DEPTH OF % THE HEIGHT OF THE CONCRETE
WASH AREA.

3. CONCRETE WASHOUT WATER, WASTED PIECES OF CONCRETE,
AND ALL OTHER DEBRIS IN THE SUBSURFACE PIT SHALL BE
TRANSPORTED FROM THE JOB SITE IN A WATER-TIGHT
CONTAINER AND DISPOSED OF PROPERLY.

4. THE CONCRETE WASH AREA SHALL REMAIN IN PLACE UNTIL
ALL CONCRETE FOR THE PROJECT IS PLACED.

5. PERMANENTLY STABILIZE AREA AFTER CONCRETE WASH
AREA IS REMOVED.

CONCRETE
STORMWATER WASHOUT AREA

ENTERPRISE |APPROVED:
"/‘q’v /L/ > :
\ S AGER
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10/7/19 8/19/2020
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75'-0' MIN

PAVED ROAD

o,

15' OR WIDTH OF ENTRANCE
MINIMUM
c‘_'O.

0

RN/
S

3" MIN OF COURSE AGGREGATE ON ALL
CONSTRUCTION ROADS, PARKING AREAS,
STAGING AREA, LOADING/UNLOADING AREAS,
AND STORAGE AREAS.

COARSE AGGREGATE
/ 3 INCHES (D)

TGP et
EHENENE] == >

N

EXISTING

PAVEMENT -\
I

MIN

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.

MAINTENANCE REQUIREMENTS

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

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.

2. STONES ARE TO BE REAPPLIED PERIODICALLY AND
WHEN REPAIR IS 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.

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

4. STORM SEWER INLET PROTECTION IS TO BE IN

& CONSTRUCTION ROPDS, PARKING AREAS. PLACE, INSPECTED, AND CLEANED IF NECESSARY.

LOADING/UNLOADING ZONES, STORAGE AREAS, AND

STAGING AREAS ARE TO BE STABILIZED. 5. OTHER ASSOCIATED SEDIMENT CONTROL MEASURES

ARE TO BE INSPECTED TO ENSURE GOOD WORKING

5. CONSTRUCTION ROADS ARE TO BE BUILT TO CONDITION.

CONFORM TO SITE GRADES, BUT SHOULD NOT HAVE
SIDE SLOPES OR ROAD GRADES THAT ARE
EXCESSIVELY STEEP.

Figure VT-2
Vehicle Tracking

Application Examples

City of Colorado Springs
Stormwater Quality

INLETS TO SEDIMENT BASIN SHALL
ENTER AT FURTHEST DISTANCE TO
OUTLET AND SHALL CONSIST OF A
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SEDIMENT BASIN PLAN

(- g

EXCEED 1" DIAMETER, THEN
TO TWO COLUMNS OF SAME
SIZED HOLES MAY BE USED

TYP,

CHEDULE 40 RVC OR GREATER
EL: 1.25

" *EXCEPT WHERE THE HOLES
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RIPRAP Dgg=9"

SECTION B-B'

SEEDING & MULCHING

ALL SOIL TESTING, SOILS AMENDMENT AND FERTILIZER DOCUMENTATION, AND SEED LOAD AND BAG TICKETS

MUST BE ADDED TO THE CSWMP.
SOIL_PREPARATION

1. IN AREAS TO BE SEEDED, THE UPPER 6 INCHES OF THE SOIL MUST NOT BE HEAVILY COMPACTED, AND
SHOULD BE IN FRIABLE CONDITION. LESS THAN 85% STANDARD PROCTOR DENSITY IS ACCEPTABLE. AREAS
OF COMPACTION OR GENERAL CONSTRUCTION ACTIVITY MUST BE SCARIFIED TO A DEPTH OF 6 TO 12
INCHES PRIOR TO SPREADING TOPSOIL TO BREAK UP COMPACTED LAYERS AND PROVIDE A BLENDING ZONE

BETWEEN DIFFERENT SOIL LAYERS.

2. AREAS TO BE PLANTED SHALL HAVE AT LEAST 4 INCHES OF TOPSOIL SUITABLE TO SUPPORT PLANT

GROWTH.

3. THE CITY RECOMMENDS THAT EXISTING AND/OR IMPORTED TOPSOIL BE TESTED TO IDENTIFY SOIL
DEFICIENCIES AND ANY SOIL AMENDMENTS NECESSARY TO ADDRESS THESE DEFICIENCIES. SOIL AMENDMENTS
AND/OR FERTILIZERS SHOULD BE ADDED TO CORRECT TOPSOIL DEFICIENCIES BASED ON SOIL TESTING

RESULTS.

4. TOPSOIL SHALL BE PROTECTED DURING THE CONSTRUCTION PERIOD TO RETAIN ITS STRUCTURE AVOID
COMPACTION, AND TO PREVENT EROSION AND CONTAMINATION. STRIPPED TOPSOIL MUST BE STORED IN AN
AREA AWAY FROM MACHINERY AND CONSTRUCTION OPERATIONS, AND CARE MUST BE TAKEN TO PROTECT
THE TOPSOIL AS A VALUABLE COMMODITY. TOPSOIL MUST NOT BE STRIPPED DURING UNDESIRABLE WORKING
CONDITIONS (E.G. DURING WET WEATHER OR WHEN SOILS ARE SATURATED). TOPSOIL SHALL NOT BE STORED

IN SWALES OR IN AREAS WITH POOR DRAINAGE.

SEEDING

1. ALLOWABLE SEED MIXES ARE INCLUDED IN THE CITY OF COLORADO SPRINGS STORMWATER CONSTRUCTION
MANUAL. ALTERNATIVE SEED MIXES ARE ACCEPTABLE IF INCLUDED IN AN APPROVED LANDSCAPING PLAN.

2. SEED SHOULD BE DRILL—SEEDED WHENEVER POSSIBLE
*SEED DEPTH MUST BE % TO % INCHES WHEN DRILL—SEEDING IS USED

3. BROADCAST SEEDING OR HYDRO—SEEDING WITH TACKIFIER MAY BE SUBSTITUTED ON SLOPES STEEPER THAN

3:1 OR ON OTHER AREAS NOT PRACTICAL TO DRILL SEED.

*SEEDING RATES MUST BE DOUBLED FOR BROADCAST SEEDING OR INCREASED BY 50% IF USING A BRILLION

DRILL OR HYDRO-—SEEDING
*BROADCAST SEEDING MUST BE LIGHTLY HAND—RAKED INTO THE SOIL

MULCHING

1. MULCHING SHOULD BE COMPLETED AS SOON AS PRACTICABLE AFTER SEEDING, HOWEVER PLANTED AREAS

MUST BE MULCHED NO LATER THAN 14 DAYS AFTER PLANTING.
2. MULCHING REQUIREMENTS INCLUDE:
eHAY OR STRAW MULCH

— ONLY CERTIFIED WEED—FREE AND CERTIFIED SEED—FREE MULCH MAY BE USED. MULCH MUST BE

APPLIED AT 2 TONS/ACRE AND ADEQUATELY SECURED BY CRIMPING AND/OR TACKIFIER.

— CRIMPING MUST NOT BE USED ON SLOPES GREATER THAN 3:1 AND MULCH FIBERS MUST BE TUCKED

INTO THE SOIL TO A DEPTH OF 3 TO 4 INCHES.

— TACKIFIER MUST BE USED IN PLACE OF CRIMPING ON SLOPES STEEPER THAN 3:1.

eHYDRAULIC MULCHING

— HYDRAULIC MULCHING IS AN OPTION ON STEEP SLOPES OR WHERE ACCESS IS LIMITED.

— IF HYDRO—-SEEDING IS USED, MULCHING MUST BE APPLIED AS A SEPARATE, SECOND OPERATION.
— WOOD CELLULOSE FIBERS MIXED WITH WATER MUST BE APPLIED AT A RATE OF 2,000 TO 2,500

POUNDS/ACRE, AND TACKIFIER MUST BE APPLIED AT A RATE OF 100 POUNDS/ACRE.

*EROSION CONTROL BLANKET

— EROSION CONTROL BLANKET MAY BE USED IN PLACE OF TRADITIONAL MULCHING METHODS.

STORMWATER
‘ ENTERPRISE
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TABLE SB—1, SIZING INFORMATION FOR
STANDARD SEDIMENT BASIN

UPSTREAM DRAINAGE HOLE
AREA (ROUNDED To | BASN (?N?TT(CF"‘T‘) Wb Lfsz’:"';gA&lC)RE(ﬁ) DIAMETER
NEAREST ACRE), (AC) ’ : (HD), (IN)

1 125" 2 %2

2 21 3 He

3 28 5 %

4 33% 6 He

5 38% 8 252

6 43 9 2%,

7 47% 1 2%2

8 51 12 )

9 55 13 %

10 58% 15 X

1 61 16 %2

12 64 18 1

13 67% 19 1%s

14 70% 21 1%

15 73 22 1346

MAINTENANCE NOTES

i

FOR STANDARD BASIN, BOTTOM DIMENSION MAY 1. FREQUENT OBSERVATIONS AND MAINTENANCE ARE
NECESSARY TO MAINTAIN CONTROL MEASURES IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND
CORRECTIVE MEASURES SHOULD BE DOCUMENTED

BE MODIFIED AS LONG AS BOTTOM AREA IS
NOT REDUCED.
EMBANKMENT MATERIAL SHALL CONSIST OF

SOIL FREE OF DEBRIS, ORGANIC MATERIAL, AND THOROUGHLY.

ROCKS OR CONCRETE GREATER THAN 3 INCHES, 2. SEDIMENT ACCUMULATED IN BASIN SHALL BE REMOVED
AS NEEDED TO MAINTAIN CONTROL MEASURE
EFFECTIVENESS, TYPICALLY WHEN SEDIMENT DEPTH
REACHES ONE FOOT (I.E. TWO FEET BELOW SPILLWAY

AND SHALL HAVE A MINIMUM OF 15 PERCENT
BY WEIGHT PASSING THE No. 200 SIEVE
EMBANKMENT MATERIAL SHALL BE COMPACTED

TO AT LEAST 95 PERCENT OF MAXIMUM CREST).
DENSITY IN ACCORDANCE WITH ASTM D—-698. 3. SEDIMENT BASINS ARE TO REMAIN IN PLACE UNTIL THE
PIPE SCHEDULE 40 OR GREATER SHALL BE UPSTREAM DISTURBED AREA IS PERMANENTLY
USED. STABILIZED.
THE DETAILS SHOWN ON THESE SHEETS 4. PERMANENTLY STABILIZE AREA AFTER SEDIMENT BASIN
PERTAIN TO STANDARD SEDIMENT BASIN(S) FOR REMOVAL.
DRAINAGE AREAS LESS THAN 15 ACRES. SEE
CONSTRUCTION DRAWINGS FOR EMBANKMENT,
STORAGE VOLUME, SPILLWAY, OUTLET, AND
OUTLET PROTECTION DETAILS FOR ANY
SEDIMENT BASIN(S) THAT HAVE BEEN
INDIVIDUALLY DESIGNED FOR DRAINAGE AREAS
LARGER THAN 15 ACRES. DESIGN
CALCULATIONS MUST BE APPROVED PRIOR TO
IMPLEMENTATION.
TEMPORARY
STORMWATER SEDIMENT BASIN

‘ ENTERPRISE

I{V

e —

SWENT MANABER—— ———__)

ISSUED:
10/7/19

REVISED:
8/19/2020

DRAWING NO.
900-TsB-2

J-HOOK INSTALLATION

INSTALLATION NOTES

1.

SILT FENCE MUST BE PLACED ON A FLAT 1. FREQUENT OBSERVATIONS AND MAINTENANCE ARE
SURFACE 2'-5" AWAY FROM TOE OF THE

SLOPE TO ALLOW FOR PONDING AND
DEPOSITION.

1%"x1%" (RECOMMENDED)
WOODEN FENCE POST
WITH 10" MAX. SPACING \

GEOTEXTILE —==

COMPACTED l
BACKFILL

—48"

4" MIN.
SILT FENCE
POSTS SHOULD OVERLAP
e e ) SO THAT NO GAPS EXIST
JOIN FIRST

SECTION A-A'

THEN ROTATE "

E=======—————

MAINTENANCE NOTES

NECESSARY TO MAINTAIN CONTROL MEASURES IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND
CORRECTIVE MEASURES SHOULD BE DOCUMENTED

2. COMPACT THE TRENCH USING A JUMPING THOROUGHLY.
JACK OR WHEEL ROLLING TO THE POINT 2. ACCUMULATED SEDIMENT MUST BE REMOVED WHEN
THAT THE FENCE RESISTS BEING PULLED THE HEIGHT REACHES % OF THE DESIGN HEIGHT OF
OUT OF THE GROUND BY HAND. THE SILT FENCE.
3. SILT FENCE SHALL BE TAUT WITH NO SAGS 3. SILT FENCE MUST REMAIN UNTIL THE UPSTREAM
AFTER IT HAS BEEN ANCHORED. DISTURBANCE AREA IS STABILIZED.
4. FABRIC SHALL BE ATTACHED TO POSTS 4. PERMANENTLY STABILIZE AREA AFTER SILT FENCE IS
WITH 1" HEAVY DUTY STAPLES OR 1” REMOVED.
NAILS. THESE SHOULD BE PLACED
VERTICALLY DOWN THE POST, 3" APART.
5. THE PREFERRED INSTALLATION METHOD
USES A TRENCHER OR SILT FENCE
INSTALLATION DEVICE.
6. INSTALL SILT FENCE ALONG THE CONTOUR
OF THE SLOPES OR IN A MANNER TO
AVOID CREATING CONCENTRATED FLOW
(SUCH AS A "J—HOOK” INSTALLATION).
SILT FENCE
STORMWATER
\ SWENT WANAGER ——) —_— )
ISSUED: REVISED: DRAWING NO.
10/7/19 8/19/2020 900-SF
: LENGTH :
CREST LENGTH :
'—>B
— 1'—6" MIN.
NG //
COMPACTED /\@ ;
BACKFILL
(TYPICAL)
TOP OF CHECK DAM
CHANNEL GRADE
UPSTREAM AND
DOWNSTREAM
CHECK DAM ELEVATION VIEW
1'=6" MIN. CHANNEL ' CHANNEL
TN GRADE ' . =] GRADE
FLOW ——=— D o FLOW ——=— |
B e
6" MIN. EXCAVATE TO 6" MIN.
NEAT LINE, AVOID

ANGULAR RIPRAP Dgg=12"

SECTION A-A'

SPACING BETWEEN CHECK DAMS SUCH THAT

/ OVER—EXCAVATION
(TYPICAL)
WOVEN GEOTEXTILE

ANGULAR
RIPRAP Dgg=12"

SECTION B-B'

A and B ARE EQUAL ELEVATION

INSTALLATION NOTES

1
2.

CHECK DAMS SHOULD BE INSTALLED BEFORE 1. FREQUENT OBSERVATIONS AND MAINTENANCE ARE

UPSTREAM LAND DISTURBING ACTIVITIES.
RIPRAP PAD SHOULD BE TRENCHED INTO
GROUND BY A MINIMUM OF 6”.

——

CHANNEL
GRADE

PROFILE

MAINTENANCE NOTES

NECESSARY TO MAINTAIN CONTROL MEASURES IN EFFECTIVE
OPERATING CONDITION. INSPECTIONS AND CORRECTIVE
MEASURES SHOULD BE DOCUMENTED THOROUGHLY.

2. ACCUMULATED SEDIMENT MUST BE REMOVED WHEN THE
glglésSHTT REACHES ) THE HEIGHT OF THE CHECK DAM

3. CHECK DAMS MUST REMAIN UNTIL THE UPSTREAM
DISTURBANCE AREA IS STABILIZED.

4. PERMANENTLY STABILIZE AREA AFTER CHECK DAMS ARE
REMOVED IF REMOVAL IS REQUIRED.

CHECK DAM
STOR‘MWATER 3 Z)/‘//%*
ENTERPRISE |APPROVED: ;
SWENT MANAGER >
ISSUED: REVISED? DRAWING NO.
10/7/19 8/19/2020 900-CD

Know what's below.
Call before you dig.
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EC-8 Temporary Outlet Protection (TOP)

Temporary Outlet Protection (TOP)

EXTEND RIPRAP TO HEIGHT OF
CULVERT OR NORMAL CHANNEL
DEPTH, WHICHEVER IS LESS

3(Do) 4(Do)

(D=2x050

NON-WOVEN /" f
GEOTEXTILE L KEY IN TO 2 x D50
AROUND PERIMETER
TABLE OP—1. TEMPORARY OUTLET PROTECTION
SIZING TABLE
PIPE RIPRAP D50
DIAMETER, | DISCHARGE, LE,@ETRSNLG DIAMETER
Do Q (CFS) i MIN
(INCHES) (INCHES)
2.5 5 4
8 5 10 6
5 10 4
12 10 13 6
10 10 6
20 16 9
18 30 23 12
40 26 16
30 16 9
40 26 9
24 50 26 12
60 30 16

OP—1. TEMPORARY OUTLET PROTECTION

EC-8

Stabilized Stagiﬂg Area (SSA) SM-6 SM-6 Stabilized Stagi_ng Area (SSA)

TEMPORARY OQUTLET PROTECTION INSTALLATION NOTES
1. SEE PLAN VIEW FOR
—LOCATION OF OUTLET PROTECTION.
—DIMENSIONS OF OQUTLET PROTECTION.

2. DETAIL IS INTENDED FOR PIPES WITH SLOPE < 107%. ADDITIONAL EVALUATION OF RIPRAP
SIZING AND OUTLET PROTECTION DIMENSIONS REQUIRED FOR STEEPER SLOPES.

3. TEMPORARY OUTLET PRQOTECTION INFORMATION IS FOR QUTLETS INTENDED TO BE UTILIZED
LESS THAN 2 YEARS.

TEMPORARY OUTLET PROTECTION INSPECTION AND MAINTENANCE 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 (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.

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.

(DETAILS ADAPTED FROM AURORA, COLORADO AND PREVIOUS VERSION OF VOLUME 3, NOT AVAILABLE IN AUTOCAD)

TOP-2 Urban Drainage and Flood Control District November 2010

Urban Storm Drainage Criteria Manual Volume 3

Earth Dikes and Drainage Swales (ED/DS) EC-10

November 2010 Urban Drainage and Flood Control District TOP-3

Urban Storm Drainage Criteria Manual Volume 3

EC-10 Earth Dikes and Drainage Swales (ED/DS)

. ‘ ‘7 SF/CF SF/CF—‘

. 4 ONSITE S TABILI NG AREA MAINTENANCE NOT
S| | consTRUCTION | * . CONSTRUCTION
ﬂ . VEHICLE TRAILERS 5. STABILIZED STAGING AREA SHALL BE ENLARGED IF NECESSARY TQ CONTAIN PARKING,
PARKING (IF " [ . STORAGE, AND UNLOADING/LOADING OPERATIONS.
NEEDED
). E 6. THE STABILIZED STAGING AREA SHALL BE REMOVED AT THE END OF CONSTRUCTION. THE
CONSTRUCTION v . ; 5 GRANULAR MATERIAL SHALL BE REMOVED OR, IF APPROVED BY THE LOCAL JURISDICTION,
SITE ACCESS J| : I USED ON SITE, AND THE AREA COVERED WITH TOPSOIL, SEEDED AND MULCHED OR
Q : NG OTHERWISE STABILIZED IN A MANNER APPROVED BY LOCAL JURISDICTION.
. E 3" MIN. THICKNESS NOTE: MANY MUNICIPALITIES PROHIBIT THE USE OF RECYCLED CONCRETE AS GRANULAR
) . . |MATERIAL| GRANULAR MATERIAL MATERIAL FOR STABILIZED STAGING AREAS DUE TO DIFFICULTIES WITH RE—ESTABLISHMENT OF
STABILIZED STORAGE | [ | VEGETATION IN AREAS WHERE RECYCLED CONCRETE WAS PLACED.
c . o AREA | | S
ENTRANGE (SEE 2NN IR I N NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
DETAILS VIE—1 ers I . L] CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
o Vi3 ! : . . J\ DIFFERENCES ARE NOTED.
: /— SF/CF SF/CF ?E[ZLI\]I—CE\IE(;\‘iES ?\JREECDEESTRUCHON (DETAILS ADAPTED FROM DOUGLAS COUNTY, COLORADO, NOT AVAILABLE IN AUTOCAD)
A\

EXISTING ROADWAY

SSA—1. STABILIZED STAGING AREA

STABILIZED STAGING AREA INSTALLATION NOTES

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 NEEDS 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 6" (MINUS) ROCK.

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

STABILIZED STAGING AREA MAINTENANCE 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 (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 REAPPLIED OR REGRADED AS NECESSARY IF RUTTING OCCURS OR
UNDERLYING SUBGRADE BECOMES EXPOSED.

Urban Drainage and Flood Control District November 2010
Urban Storm Drainage Criteria Manual Volume 3

November 2010 Urban Drainage and Flood Control District SSA-3 SSA-4
Urban Storm Drainage Criteria Manual Volume 3

Earth Dikes and Drainage Swales (ED/DS) EC-10

i

TRANSVERSE
—— FLOW TO SWALE

P
\ EXISTING GRADE

ED—1. COMPACTED UNLINED EARTH DIKE FORMED BY BERM

_____ TRANSVERSE FLOW
I TO SWALE
- \
N EXISTING GRADE
15" MIN.
>3 >3

DS—1. COMPACTED UNLINED EXCAVATED SWALE

I

FLOW
>3 -

I

N EXISTING GRADE

%

15" MIN
DS—2. COMPACTED UNLINED SWALE FORMED BY CUT AND
FILL
| W (5 MIN.) | STAKES (SEE ECB)

GEOTEXTILE OR MAT
(SEE ECB)

ANCHOR TRENCH AT
PERIMETER OF
BLANKET AND AT
OVERLAPPING JOINTS
WITH ANY ADJACENT
ROLLS OF BLANKET
(SEE ECB)

L- D (10" MIN.)

INTERMEDIATE ANCHOR TRENCH AT
ONE-HALF ROLL LENGTH
(SEE ECB) TRANSVERSE ANCHOR TRENCHES AT
PERIMETER OF BLANKET AND AT
OVERLAPPING JOINTS WITH ANY ADJACENT
ROLLS OF BLANKET (SEE ECB)

DS—3. ECB LINED SWALE (CUT AND FILL OR BERM)

NO
STAKING

W (5’ MIN.)

30 MIL MIN.
THICKNESS

ANCHOR TRENCH AT PERIMETER
OF BLANKET AND AT
OVERLAPPING JOINTS WITH ANY
ADJACENT ROLLS OF BLANKET,
SIMILAR TO ECB, BUT NO
STAKING

TRANSVERSE ANCHOR TRENCHES AT PERIMETER OF
BLANKET AND AT OVERLAPPING JOINTS WITH ANY
ADJACENT ROLLS OF BLANKET, SIMILAR TO ECB, BUT
NO STAKING

DS—4. SYNTHETIC LINED SWALE

D (10" MIN.)
r

—

INTERMEDIATE ANCHOR
TRENCH AT ONE-HALF ROLL
LENGTH SIMILAR TQ ECB,
BUT NO STAKING

THICKNESS=2 X D50 W (5" MIN.)

LINE WITH AASHTO

#3 ROCK (CDOT SECT.
703, #3) OR RIPRAP
CALLED FOR IN THE
PLANS

{D (10" MIN.)

DS—5. RIPRAP LINED SWALE

EARTH DIKE AND DRAINAGE SWALE INSTALLATION NOTES

1. SEE SITE PLAN FOR:
— LOCATION OF DIVERSION SWALE
- TYPE OF SWALE (UNLINED, COMPACTED AND/OR LINED).
— LENGTH OF EACH SWALE.
— DEPTH, D, AND WIDTH, W DIMENSIONS.
- FOR ECB/TRM LINED DITCH, SEE ECB DETAIL.
— FOR RIPRAP LINED DITCH, SIZE OF RIPRAP, D50.

2. SEE DRAINAGE PLANS FOR DETAILS OF PERMANENT CONVEYANCE FACILITIES AND/OR
DIVERSION SWALES EXCEEDING 2-YEAR FLOW RATE OR 10 CFS.

3. EARTH DIKES AND SWALES INDICATED ON SWMP PLAN SHALL BE INSTALLED PRIOR TO
LAND-DISTURBING ACTIVITIES IN PROXIMITY.

4. EMBANKMENT IS TO BE COMPACTED TO 90% OF MAXIMUM DENSITY AND WITHIN 2% OF
OPTIMUM MOISTURE CONTENT ACCORDING TO ASTM D698.

5. SWALES ARE TO DRAIN TO A SEDIMENT CONTROL BMP.

6. FOR LINED DITCHES, INSTALLATION OF ECB/TRM SHALL CONFORM TO THE REQUIREMENTS
OF THE ECB DETAIL.

7. WHEN CONSTRUCTION TRAFFIC MUST CROSS A DIVERSION SWALE, INSTALL A TEMPORARY
CULVERT WITH A MINIMUM DIAMETER OF 12 INCHES.

November 2010 Urban Drainage and Flood Control District ED/DS-3

Urban Storm Drainage Criteria Manual Volume 3

ED/DS-4 Urban Drainage and Flood Control District November 2010

Urban Storm Drainage Criteria Manual Volume 3

ART K N MAINTENA| NOT

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 (AND 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 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. SWALES SHALL REMAIN IN PLACE UNTIL THE END OF CONSTRUCTION; IF APPROVED BY
LOCAL JURISDICTION, SWALES MAY BE LEFT IN PLACE.

5. WHEN A SWALE IS REMOVED, THE DISTURBED AREA SHALL BE COVERED WITH TOPSOIL,
SEEDED AND MULCHED OR OTHERWISE STABILIZED IN A MANNER APPROVED BY LOCAL
JURISDICTION.

(DETAIL ADAPTED FROM DOUGLAS COUNTY, COLORADO AND THE CITY OF COLORADO SPRINGS, COLORADO, NOT AVAILABLE IN
AUTQCAD)

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.

November 2010 Urban Drainage and Flood Control District ED/DS-5
Urban Storm Drainage Criteria Manual Volume 3
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