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Summary:
The City of Flagstaff Water Services – Stormwater Section is in charge of maintaining 26 miles of
major urban stream and wash channels as well as 112 natural streams, minor ditches, swales,
and small washes. The purpose of this document is to provide a short report of the calendar
year 2021 open channel maintenance activities as well as a guide for the justification of the
program and general scope of work. This report provides a snapshot in time of the program but
should be useful for guiding future work in the program. This year’s activities was affected by
several severe floods during the summer 2021 (July and August). Funding for the program
comes from the Stormwater Utility Fee and the program is justified by both city code and the
Federal Emergency Management Agency (FEMA) National Flood Insurance Policy Community
Rating System section 540 credit. This document does not replace the existing SOP or EPG for
open channel maintenance, that SOP covers all the necessary items for FEMA Community
Rating Service credit (NFIP flood insurance community discount) and is attached as an
appendix.

Introduction
The city of Flagstaff resides largely within the Rio de Flag watershed. Small portions of the city
also drain to Oak Creek to the South or to Walnut Canyon to the southeast. The watershed, and
Flagstaff, is situated on the southern edge of the San Francisco Peaks (Mount Humphreys,
Agassiz, and Fremont). The Rio de Flag is part of the larger Little Colorado River watershed and
lies on the edge of a minor water divide with the Verde River watershed to the west and the
Little Colorado River watershed to the north.
The Rio de Flag is an ephemeral stream, meaning that it flows only during parts of the year.
While ephemeral streams have historically been ignored by science and society they have
recently been found to host high biodiversity and great recreation potential (Goodrich et al.
2018). Perennial, or continuous, reaches of the Rio de Flag, are artificially maintained using
reclaimed water from the City of Flagstaff. These reaches include the “Rio Wetlands” near
Interstate I-40 and Picture Canyon. The city also maintains Frances Short Pond, near downtown
Flagstaff, using reclaimed water.
The Rio de Flag, and its tributaries, has moderately to well defined channels depending on the
underlying geology. In terms of stream classifications they mostly fall under a Rosgen VIII, a
moderately confined valley with fine soils and a distinct floodplain (Natural Channel Design,
2020). Headwater channels tend to be more confined, steeper, and lack floodplains (Type II
Rosgen channels; Rosgen 1996). Streams within the watershed have a much lower competency
than regional streams of comparative watershed size. The exact reason is still unknown and
currently being researched by the Stormwater Section. Stream restoration projects in the
watershed have used a combination of Rosgen natural channel design stream restoration
practices (e.g. Rosgen, 1997) and quasi-traditional channel stabilization methods loosely based
on Native American traditions (Zeedyk and Clothier 2014). Streamflow is monitored by the City
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of Flagstaff and is ongoing for understanding watershed dynamics as well as perenniality of
streams (Schenk et al. 2021).
Invasive weeds are a large problem in the watershed, reducing the recreational value of the
riparian corridors as well as altering the bank stability and stream function. Weeds can be
tracked using the City of Flagstaff’s Water Services weed app (https://arcg.is/14CS1e). This app
was created to help city and county managers track and remove weeds, primarily in the
floodplains and channels of the Rio de Flag and its tributaries. Especially noxious, or quick
spreading, weeds include musk thistle, diffuse knapweed, yellow starthistle, spotted knapweed,
bull thistle, poison hemlock, common teasel, scotch thistle, and Mediterranean sage. Siberian
elm is also widespread, the only tree species that could be considered noxious in the Rio de Flag
watershed.
Open channel maintenance within the city is managed by the Stormwater Section for publicly
owned parcels and for drainage easements. Landowners are responsible for maintaining stream
reaches within their property parcels. The city Public Works Division assists Stormwater with
some larger dredging and cleaning operations as does the Water Services Operations Section.
The program currently includes 26 miles of major channels that are reported to FEMA for CRS
540 credit (Figure 1). Another 112 miles of natural channels, minor ditches, depressions, and
swales are also maintained but on a reactive basis (Figure 2). Previous year maintenance
activities are available on the Stormwater website or through the Stormwater Section directly
(City of Flagstaff 2020).

Page 3

Calendar year 2021 open channel maintenance summary | Flagstaff Water Services

Figure 1. Major channel reaches maintained by the city and reported to FEMA for CRS credit.
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Figure 2. Natural channels, minor ditches, depressions, and swales maintained based on drainage
complaints.

Justification:
Applicable City code for open channel maintenance includes but is not limited to:
1. SECTION 12-01-001-0006.7 DEVELOPMENT STANDARDS FOR REGULATORY
FLOODWAYS: The following are prohibited in, on, or over the regulatory floodway
unless removed by a FEMA map revision: Encroachments, including fill, new
construction, additions to existing structures which increase the building footprint,
storage of materials or equipment, manufactured homes, recreational vehicles, or other
development are prohibited.
2. SECTION 12-03-001-0013 WATERCOURSE PROTECTION: Every person owning property
through which a watercourse passes, or such person's lessee, shall keep and maintain
that part of the watercourse within the property free of trash, debris, excessive
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vegetation, and other obstacles that would pollute, contaminate, or significantly retard
the flow of water through the watercourse. In addition, the owner or lessee shall
maintain existing privately owned structures within or adjacent to a watercourse, so
that such structures will not become a hazard to the use, function, or physical integrity
of the watercourse. All maintenance activities must be in compliance with Federal, State
and Municipal regulations.
3. SECTION 12-02-001-0007 REQUIREMENTS FOR ON-SITE STORMWATER SYSTEMS,
ENFORCEMENT METHODS AND INSPECTIONS: All property owners and developers of
real property to be developed within the City of Flagstaff shall provide, manage,
maintain, and operate on-site stormwater systems and facilities sufficient to collect,
convey, detain, control, and discharge stormwater in a safe manner consistent with all
City development regulations and the laws of the State of Arizona and the United States
of America. Any failure to meet this obligation shall constitute a nuisance and be subject
to an abatement action filed by the City in a court of competent jurisdiction. In the
event a public nuisance is found by the court to exist, which the owner fails to properly
abate within such reasonable time as allowed by the court, the City may enter upon the
property and cause such work as is reasonably necessary to be performed, with the
actual cost thereof charged to the owner in the same manner as a stormwater service
charge as provided for in this Article.
A community that inspects and clears out debris from the streams, canals, ditches, detention
basins, and other portions of its drainage system could receive FEMA Community Rating System
(CRS) credit under Activity 540 (Drainage System Maintenance). For credit, the community must
• Annually or regularly inspect some or all of its drainage system,
• Conduct inspections after major storms and in response to citizens’ complaints,
• Remove debris and other obstructions to flow or storage when they are found, and
• Have written procedures for maintenance. The procedures must include six items:
(1) Who is responsible for the various aspects of the maintenance program,
(2) An inventory of the system, including ownership,
(3) A map of the drainage system and the parts subject to the program,
(4) The procedures for inspection (e.g., when and how inspections are conducted),
(5) The procedures for debris removal, (e.g., how soon the problem is fixed after an
inspection and what can and cannot be removed), and
(6) The records kept to document the inspections and the removal projects.
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The City of Flagstaff currently receives credit under Activity 540. It is the intention of the City to
continue to receive credit for this work as it maintains our CRS Class 5 ranking. This ranking
provides the community with a 25% reduction in NFIP flood insurance premiums.

General scope of work
Vegetation removal
Vegetation removal should be targeted at any woody vegetation within the channel bottom,
from mid-bank to mid-bank including the channel bottom but not vegetation on the mid or
upper bank slopes that might maintain the integrity of the bank. Trees or shrubs that grow on
the banks should be left to help stabilize banks but may be trimmed to allow for flood water
passage. In general, the “channel bottom” is between 4 to 15 feet wide. Vegetation clearing
beyond 15 feet width should only be done in consultation with the Stormwater Section. The
majority of trees in the channel bottom are willows, aspen, ponderosa pine, or elm. Trees or
shrubs that grow on the bank but that have considerable lateral growth into the channel
bottom should be pruned to prevent any obstructions in the dominant water flow path.
Additionally, any dead trees within the easement, regardless if they are on the channel bottom,
should be cut.
Stumps should be no higher than one (1) foot off of the ground. All cut material needs to be
removed from the site; the Cinder Lake Landfill will accept “green” waste free of charge. Mixed
waste should be charged to the City of Flagstaff Stormwater tipping fee at the landfill.
Alternatively any green waste can be composted at a site of the contractor’s choosing, however
there is no guarantee that the Stormwater Section will pay for any additional charges or tipping
fees of a third party disposal.
Some sections of channel may require access along the FUTS pedestrian/bike trail. This access
should be coordinated with City staff. Any vehicles on the FUTS must be parked in a way that at
least half of the trail is accessible for hikers and bikers to pass the equipment. Any driving on
the FUTS must include a safety spotter and when equipment is parked there must be adequate
signage and safety cones in both directions to indicate to trail users that there is equipment
ahead. Any cutting of trees over 10 feet tall must be completed by a trained sawyer.

Trash and debris removal
Trash and debris removal include the top of bank to top of bank within a stream segment, the
entirety of the channel should be cleared of trash and debris that may clog drainage
infrastructure. Trash disposal is often coordinated with Public Works – Solid Waste and/or
Parks.
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Invasive weed removal
Invasive weed removal includes the top of bank to top of bank within a stream segment. The
species of concern include scotch thistle, musk thistle, knapweed (various species), Siberian
elm, Russian Olive, and teasel. An example of invasive weed distribution can be found here:
https://arcg.is/a1LCW. Removal should include removing grassy and herbaceous species totally,
including rootball, and cutting trees or brush species to less than one foot above the ground
surface. Disposal of herbaceous weeds must be done by bagging and transport to the landfill or
burned at the County Public Works yard. Disposal is the responsibility of the
contractor/consultant though small piles may be disposed of using Solid Waste. Woody weeds
(trees and shrubs) can be disposed of by any of the methods outlined under the vegetation
removal section.

General channel clearing, dredging, erosion control
There will be occasions when general channel clearing will be required, this will include
activities not described above such as cutting of tall grasses and the removal of illegally dumped
construction fill. For both examples the work will include hand tools and/or small light-duty
motorized machinery (e.g. brush cutters or small scale skid steerers). Work is conducted by
contractor, Public Works, Water Services – Operations, or by the County depending on the
project. In 2021 this also included post-flood cleanup, usually in debris and sediment removal.

Summary of 2021 open channel maintenance activities
Calendar year 2021 was made difficult due to COVID-19 as well as several large floods in the
summer. A total of 139 channel assessments were completed by Stormwater staff with 53
closed work orders at a contractor cost of $171,767 (staff time and city equipment is not
tabulated). This was an increase in both work orders closed (28 in CY20) and total cost ($46,301
in CY20) from the 2020 calendar year. A screenshot of the CMMS CityWorks dashboard is
included in Figure 3, this software allows managers to see progress in real-time as well as assign
work orders and contracts.
The majority of work completed in 2021 was removal of woody vegetation that can block the
channel during flood flow. Invasive weed removal and trash clean up were also large
components (Figure 4). While few in number the dredging and erosion control work orders
were the most expensive tasks to complete during the year. The following figures, tables, and
photos provide an overview of the work completed in the year. A total of 11.9 miles of stream
was cleaned in 53 separate work orders.
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Figure 3. A December 2021 screenshot of the CityWorks CMMS dashboard for open channel
maintenance. The numbers for total miles and closed work orders may not match summary tables due to
work completed on “storm channels” instead of “FEMA open channels”. See figures 1 and 2 for
clarification.

Figure 4. Percent of work orders by type. The number of work orders does not include cost.
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Figure 5. Completed (red) and open (blue) work orders and assessments in 2021. The work orders are
tracked in the CityWorks CMMS in real-time. Maintenance activities are entered in the field using a
tablets, laptops, and smart phones.

Table 1. Type of work order, percentage of total work orders, and total cost by type for calendar year
2021. This does not include work orders completed by City staff.
Type
Dredging
Erosion Control
General Landscaping
Remove Trash/Debris
Remove Vegetation
Invasive Weed Removal

Percent of Work
Orders
8%
8%
16%
20%
36%
12%

Cost
$
$
$
$
$
$
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Table 2. Work orders by sub-watershed, this does not include improvements completed by City staff.
Subwatershed
Fanning Wash
Lower Spruce Wash
Rio at Flagstaff Pond
Rio at Fox Glenn
West Wash
Buffalo Park
Lower Bow & Arrow
Wash
Lower Switzer Canyon
Middle Spruce Wash
Steve's Wash

Work Order
Count
8
6
2
2
2
1
1
1
1
1
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Flood Response 2021
Summer monsoons were the 14th strongest on record (measured at Pulliam Airport). Four flood events
occurred in Spruce Wash due to the post-fire Museum Fire condition. Another two floods were recorded
in Shadow Mountain from un-named drainages of South Mountain Elden. A large flood also occurred on
Fanning Wash, also drained by South Mount Elden. Localized flooding occurred in University Heights
from a 2% recurrence interval storm and in the Cheshire neighborhood from a localized micro-burst in a
tributary of the Rio de Flag.

Figure 6. Spruce Wash flood response in the Sunnyside neighborhood.

While most of the flood response, and subsequent mitigation, is beyond the scope of this report or the
open channel maintenance program there is some overlap with open channel activities. Repetitive clean
up efforts occurred in the Spruce Wash channel while one-time channel dredges occurred in Fanning
Wash. The Stormwater Section also made use of a new electric mini-dozer for maintaining large box
culverts and for providing positive drainage at road crossing outlets. A snapshot of the overall
Stormwater maintenance dashboard is provided below for context (Figure 8).
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Figure 7. Mini-dozer cleaning out Cedar Ave. culvert, Spruce Wash drainage.

Figure 8. Stormwater internal work orders in calendar year 2021. There were 861 work orders, the majority of which were
cleaning catch basins. The map shows most of the work was completed in the Sunnyside neighborhood related to flood cleanup.
Some neighborhoods had little attention due to prioritizing staff and equipment in the hardest hit flood areas.
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Representative Photos of Maintenance Activities

Figure 9. Water Distributions staff helping clean minor ditches in Sunnyside following flooding.
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Figure 10. Dredged channel in the Rio de Flag near Beal St.

Figure 11. Clearing Spruce Wash post floods near Cedar Ave.

Page 15

Calendar year 2021 open channel maintenance summary | Flagstaff Water Services

Figure 12. Fanning Wash near Lockett Ave. prior to vegetation thinning.

Figure 13. Fanning Wash near Lockett Ave. during thinning by Wildland Fire crew.
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Figure 14. Wildland Fire crews clearing vegetation from Fanning Wash.

Figure 15. West Wash dredging by Water Sewer Collections crew near Izabel and Colanthe Sts.
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Figure 16. Fanning Wash channel completely buried following flooding (upstream of Steve's Blvd). Pre-repair photo.

Figure 17. Repaired Fanning Wash channel upstream of Steve's Blvd following flooding, note new rock lined channel and the
removal of debris on the right flood terrace.
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Figure 18. Lower Fanning Wash at Route 66 and BNSF railroad pre and post cleanout using mini-dozer.

Figure 19. Channel dredging and temporary flood berms in Fanning Wash near Steve's Blvd.
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Figure 20. Water Services employee clearing a blockage on lower Spruce Wash.

Figure 21. Arizona National Guard assisting in channel clearing and restoration in lower Spruce Wash.
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Figure 22. Stormwater infrastructure damage in Fanning Wash at Bushmaster Park following flooding.

Figure 23. Spruce Wash channel cleaning at Linda Vista Dr. post flooding.
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Appendix A: Draft Open Channel Maintenance Standard Operating
Procedures (SOP)
This SOP is based on a 2020 draft SOP and EPG for stormwater maintenance. The intended audience is
the Water Services Operations Division with some overlap with the previous 2017 SOP that was
designed for the Public Works Division – Streets Section. The maintenance program was transferred
from Public Works to Water Services in 2020. The administration of the program is done by the
Stormwater Section, housed within Water Services since their move from Community Development.

Standard Operating Procedures (SOP)
For: Stormwater System Maintenance
Effective Date: XX/XX/XXXX
1.

Purpose

2.
3.

Standards

Responsibilities

To guide COF (City) Water Services maintenance team when inspecting, cleaning
and maintenance of public stormwater conveyance facilities inside the developed
boundary of the COF’s jurisdiction.
Stormwater conveyance facilities include, but are not limited to channels, culverts,
trash racks, ditches, catch basins, storm sewers, scuppers, storm drainpipes,
manholes, and any other miscellaneous structure(s).
Open channels are outside the scope of this SOP unless maintenance is conduct
under the direction of a Stormwater project manager.

1.
2.

2016 Arizona Department of Environmental Quality Small MS4 Permit
2009 City of Flagstaff Stormwater Management Design Manual

1.

Collections Supervisor:
a. Assign routine tasks to MSW
b. Ensure that MSWs receive the allotted uniforms, safety gear and footwear.
c. Notify Stormwater of projects that warrant considerations for inclusion in the
Stormwater CIP.
d. Ensure that all receipts for purchase of personnel work apparel are delivered
to the Water Services Operations Manager.

2.

MSW:
a. Coordinate with Supervisor to replace work apparel and footwear when it is
no longer serviceable, as to maintain a professional image.
b. Do not conduct maintenance in an open channel.
c. Ensure that all documentation relative to the assigned task is entered into
CityWorks, Water Services’ Computerized maintenance management
software (CMMS).

3.

Water Services Stormwater Section
a. Manage the drainage complaint database, and determine if/how any affiliated
drainage problems will be incorporated into the Stormwater CIP.
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b.
c.
d.
e.
f.

Procedures

Review, rate and prioritize the project, and if approved, consider it for
inclusion in the Stormwater CIP based on its priority and funding availability.
Manage repairs, upgrades and replacements of stormwater conveyance
infrastructure through their Capital Improvements Program (CIP).
Assign additional tasks as work orders in Cityworks.
Oversee maintenance done in open channels, complex maintenance requests
such as concrete repair, anything with public safety, or anything that may
affect another division or section.
Train Collections Staff on Stormwater topics.

4.

Water Services IT
a. Maintain and administer the CityWorks Program, Water Services CMMS.
This includes recordkeeping for the following programs:
• Work orders for inspection and maintenance
• Complaint investigation and response
• Repairs, upgrades and replacements
• Municipal Separate Storm Sewer System Outfall Inspections
b. Assist Water Services Staff with entering new data and updating maps.
c. Provide training to staff on use of program.

1.

DRAINAGE COMPLAINTS
a. When receiving a complaint: Collect basic information for Stormwater
Inspector and/or the Stormwater Maintenance Crew for investigation.
b. If work needs to be completed, create an associated Work Order in
Cityworks to track assets, tasks, labor, material, and equipment.
c. In-Progress and Completed Services Requests and associated Work Orders
will be viewable by all users through Cityworks Inbox Maps and/or
Dashboards.
d. If Collections follows up with the complaint with a field inspection,
Collections shall complete all sections of the CityWorks work order form and
forward to Stormwater Stomwater staff.

2.

REPAIRS, UPGRADES AND REPLACEMENT
a. Maintenance crews will notify the Stormwater Section Project Managers
when repairs, upgrades and/or replacements are needed.
b. Stormwater staff will review, rate and prioritize project for inclusion in CIP
program.
• Approved small projects will be funded by Work Order requests and
approved intermediate projects will be funded as Stormwater Section CIP
projects.
• Large projects will be reviewed, rated, and prioritized by the Stormwater
Section, and if approved, will be considered for inclusion in their CIP
based on priority and funding availability.

3. CONSTRUCTION SITES
a. City erosion control regulations related to construction require measures to
be implemented per each site’s Stormwater Pollution Prevention Plan
(SWPPP) Best Management Practices (BMP’s). Stormwater will perform
inspections of SWPPP BMP’s.
b. Operations Section will notify Stormwater if there are any SWPPP BMP
violations noticed. Violations may include inadequate catch basin inlet
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protection, inadequate track-out, or breaches in perimeter sediment wattles or
silt fences.
4.

ILLICIT DISCHARGES
a.
State requirements, the city’s MS4 permit, and COF regulations prohibit
illicit discharges.
b. Illicit discharges are non-stormwater discharges to a watercourse or public
storm drain sewer that are a source of pollutants and/or can result in
depositing, dumping or storing any materials in a manner that may
contribute a pollutant to, or obstruct the flow of, stormwater.
c.
The Operations Section will follow Stormwater notification protocol if they
notice any illicit discharges.

5.

MAINTENANCE PROCEDURES
a. Supervisory staff will submit service requests to inspect conveyances,
request response to drainage complaints, concerns or other similar
notifications.
b. The Stormwater Section will submit service requests to inspect conveyances
to assess conditions and obtain field information.
c. See attached Effective Practice Guidelines (EPGs) for detailed practices for
maintenance of all components, storm drains, culverts, and detention ponds.
Clean all stormwater conveyances on a three-year rotating cycle, if feasible.
Stormwater staff will coordinate and inspect open channels at least once a year.
Inspect other stormwater conveyances every two years at a minimum. If
scheduling allows, inspect annually.
A map identifying chronic flooding areas (Appendix B) will be reviewed and
updated annually to reflect the latest drainage complaint databases maintained by
Streets and Stormwater.
After each storm, inspect:
a. Chronic flooding areas, and any necessary cleaning and maintenance shall be
performed.
b. Those areas of the City that have been affected. Notifications might be
received from the public, Stormwater staff or other City staff through emails,
phone calls or written notifications.
Preventive Maintenance Cleanings
a. Check by watershed, except for one-time work orders assigned by
Stormwater.
b. When necessary, Stormwater will submit work requests for inspections and
any necessary cleaning and maintenance.

1.
2.
3.
4.
5.
Timeline

6.

Safety
Notes
Photos

Follow City of Flagstaff Water Services Safety procedures.

1.
2.

Use this space to discuss any additional notes, supplemental info.
Additional notes

Use this space for photos, demonstarting the procedure
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Attachment 1: EPG for Stormwater Components
For: Maintenance for Municipal Stormwater System
Effective Date: XX/XX/XXXX

Purpose

Standards
Responsibilities

To make sure that components of the stormwater system (catch basins, drain lines,
grates, collection pipes, and stormwater inlets and outfalls) are maintained so
stormwater is protected from pollution and efficiently conveyed to its intended
destination.
1.
2016 Arizona Department of Environmental Quality Small MS4 Permit
2.
2009 City of Flagstaff Stormwater Management Design Manual
See Stormwater Maintenance SOP.
1.
2.

Procedures

3.
4.
5.
6.

Identify areas requiring maintenance using Cityworks app (or through a
specific work order or service request).
Identify access and easements to area requiring maintenance, if applicable.
Take a “before” photo of stormwater component(s) to be cleaned.
Follow AZ Blue Stake requirements if applicable.
Contact impacted property owners and utility owners.
Obtain any necessary permits.
Employ any necessary NPDES BMP’s:
• Remove debris from stormwater component and the surrounding area to
increase stormwater flow.
• Remove leaves and vegetation to clean area for verification of flow.
• Use Combo Vactor truck if applicable to suspend debris and dirt, then
vacuum water for disposal at landfill.
• Take an “after” photo of cleaned component and save in Cityworks.

Timeline
Safety
Notes

Refer to Stormwater Maintenance SOP.
Follow City of Flagstaff Water Services Safety procedures.

Photos

Use this space for photos, demonstarting the procedure
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Attachment 2: EPG for Stormwater Drains
For: Maintenance for Municipal Stormwater System - Drains
Effective Date: XX/XX/XXXX
Purpose
Standards
Responsibilities

To make sure that storm drains are maintained so stormwater is protected from
pollution and efficiently conveyed to its intended destination.
1.
2016 Arizona Department of Environmental Quality Small MS4 Permit
2.
2009 City of Flagstaff Stormwater Management Design Manual
See Stormwater Maintenance SOP.

1.
2.
3.
4.
5.
6.
7.
Procedures

8.
9.
10.
11.
12.
13.

Follow all steps in Attachment 1, EPG for Stormwater Components.
Remove debris and sediment from scupper.
Do visual inspection on outside of catch basin grate. (Check bike bars installed
correctly)
Remove debris off catch basin grate.
Inspect bottom of catch basin and storm drain pipes for sediment.
Clean using a high powered vacuum truck to start extracting standing water and
sediment.
Use a high pressure washer to clean any remaining material out of catch basin
while capturing the slurry with the vacuum.
After catch basin is clean, send the rodder of the vacuum truck downstream to
clean pipe and pull back sediment that might have gotten downstream of pipe.
Move truck downstream of pipe to next catch basin.
When vacuum truck is full of sediment take it to the designated location to dump
all the sediment out of truck into a drying bed.
When water evaporates, clean sediment \ up with a backhoe, put it into a dump
truck and take it to the landfill.
Stabilize all disturbed soils, including any necessary revegetation per COF
Stormwater Management Design Manual procedures.
Clean-up work area.

Timeline
Safety
Notes

Refer to Stormwater Maintenance SOP.
Follow City of Flagstaff Water Services Safety procedures.

Photos

Use this space for photos, demonstarting the procedure
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Attachment 3: EPG for Culvert Maintenance
For: Maintenance for Municipal Stormwater System – Culverts
Effective Date
Purpose
Standards
Responsibilities

To make sure that culverts are maintained so stormwater is protected from
pollution and efficiently conveyed to its intended destination.
1.
2.

2016 Arizona Department of Environmental Quality Small MS4 Permit
2009 City of Flagstaff Stormwater Management Design Manual

1.
2.
3.
4.
5.
6.

Follow all steps in Attachment 1, EPG for Stormwater Components.
Determine what manpower or equipment will be required.
Determine method of maintenance that will be least damaging to the channel.
Man-made debris shall be removed.
Natural debris that may result in downstream culvert clogging shall be removed.
Illegal fill or other obstructions can be removed at the direction of the
Stormwater Manager.
Grasses shall be preserved and not removed. Grasses shall be encouraged to
mitigate erosion concerns. Planting and/or seeding may be recommended by the
Stormwater Manager for certain watercourses. Revegetation shall follow
procedures in the Stormwater Management Design Manual.
Large, overhanging trees shall be pruned. As necessary a tree or large shrub that
substantially obstructs flow located in the flowline or on the watercourse bank
may be removed at the direction of the Stormwater Manager.
Areas of sediment aggradation shall be removed.
Culverts that have accumulated sediment may require use of a vactor truck. If
so, use the same procedures described for cleaning catch basins and storm pipes.
Remove and collect all debris and or sediment from the work area into a dump
truck.
Stabilize all disturbed soils, including any necessary revegetation per COF
Stormwater Management Design Manual procedures.
Clean-up work area
Take the material that was removed to the landfill for final disposal.
Document the inspection and maintenance actions taken including date,
description of the work, individuals involved, any necessary photos. Fill out in
CityWorks.
Make recommendations for any repairs, replacements, or new infrastructure.

See Stormwater Maintenance SOP.

7.

8.

Procedures

9.
10.
11.
12.
13.
14.
15.
16.

Timeline
Safety
Notes

Refer to Stormwater Maintenance SOP.
Follow City of Flagstaff Water Services Safety procedures.
Refer to Stormwater Maintenance SOP.

Photos

Use this space for photos, demonstarting the procedure
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Attachment 4: EPG for Detention Pond Maintenance
Effective Date
For: Maintenance for Municipal Stormwater System – Detention Ponds
Purpose

To make sure that detentions ponds are maintained so stormwater is
protected from pollution and efficiently conveyed to its intended destination.

Standards

1.
2.

Responsibilities

2016 Arizona Department of Environmental Quality Small MS4 Permit
2009 City of Flagstaff Stormwater Management Design Manual

See Stormwater Maintenance SOP.

Remove any sediment and trash from grates, placing it in a truck for disposal.
Do a visual inspection to make sure any grates, structures, manholes, boxes, and
pipes are in good working order. Remove manhole covers and grates as necessary
for inspecting.
3. Provide outlet protection where feasible to minimize the amount of debris that
might leave basin during cleaning process.
4. Start cleaning basin by using hand tools, backhoe or gradall machine to remove
debris and sediment off the bottom.
5. Continue cleaning structures and pond bottom as necessary by sweeping and
shoveling.
6. Put all material removed from the pond into a dump truck.
7. Some structures and pipes may require use of a vactor truck. If so, use the same
procedures described for cleaning catch basins and pipes.
8. After cleaning basins, clean off the concrete pads using dry methods (sweeping
and shoveling).
9. Stabilize all disturbed soils, including any necessary revegetation per COF
Stormwater Management Design Manual procedures.
10. Clean-up work area.
11. Take the material that was removed to the landfill for final disposal.
12. Document the inspection and maintenance actions taken including date,
description of the work, individuals involved, any necessary photos. Fill out form
in CityWorks. Make recommendations for any repairs, replacements, or new
infrastructure.
1.
2.

Procedures

Timeline
Safety

Refer to Stormwater Maintenance SOP.
Follow City of Flagstaff Water Services Safety procedures.
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Appendix B: Stream Stewards Program

The Stream Stewards program was started in 2021 as a collaboration between the City of Flagstaff
(Stormwater and Sustainability) and the non-profit Friends of the Rio. The pilot program includes 34
publicly maintained stream reaches and the work involves either citizen science data collection and/or
trash cleanup and invasive weed management.

Page 30

Calendar year 2021 open channel maintenance summary | Flagstaff Water Services

Page 31

Calendar year 2021 open channel maintenance summary | Flagstaff Water Services

Map of adoptable stream reaches (blue segments) and Adopt a FUTS (trail adoptable segments, red
lines).
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