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DATE:    July 25, 2024 

TO:  Edward Schenck, PG, CFM   
City of Flagstaff Water Services, Stormwater Section  
    

FROM:  Michael Kearly, PE, CFM 

 

RE: Park Site Sediment Basins 
Recommended Operation and Maintenance Procedures 
 
 

The purpose of this memorandum is to provide recommendations for Operation and Maintenance of the 
Park Site Sediments basins located at 1020 E Park Way in Flagstaff.  

The sediment basins have been constructed by the Coconino County Flood Control District and were funded 
in part by the Natural Resources Conservation Service as part of an Emergency Watershed Protection 
(EWP) grant.  The basins are constructed within the Spruce Wash floodplain with a primary purpose to 
capture sediment flowing from post-fire runoff following the 2019 Museum Fire.  That fire burned over 
1,900 acres, including 52 percent of the watershed of the Spruce Wash. 

The basins are designed to store sediment below the elevation of the spill point for each basin with 
maximum storage depths of approximately 4 feet. Rock is only embedded in the bottom of the basins near 
the downstream ends of rock spillways. Otherwise the bottom of the basins are native earth.   

The original channel alignment is approximated by a 16 foot wide maintenance access road that borders the 
west side of the basins.  The road is constructed of a 48 inch thick section of D50=24” ripap with the 
interstitial voids filled with soil.  The road is intended to serve as access for excavators and haul trucks 
when sediment removal from the basins becomes necessary.   

The riprap at the spill points between each basin is also constructed of 48” thick riprap, however the 
interstitial voids of this riprap have not been filled with soil so that the riprap may serve as a semi-pervious 
drain when water is captured within the basins.  

The design sediment storage capacities of the basins (at full pool level) are as follows: 

Basin ID Bottom Elevation (feet) Full Pool Elevation (feet) Storage Volume (cubic yards) 

Basin 1 (upper) 6985.6 6990.0 2000 

Basin 2 (middle) 6980.0 6984.0 2200 

Basin 3 (lower) 6971.0 6974.0 1420 
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Recommended Inspection and Maintenance:  
Between significant runoff events that cause flow-through  the three basins or annually at a minimum: 

a) Inspect sediment accumulation in basins and restore original storage volume as determined necessary 
by COF stormwater administration.  The necessity of clearing sediment during a monsoon season will 
depend on the amount of accumulated sediment and the seasonal forecast outlook for additional 
significant storms on the watershed. 
i) When sediment removal is deemed necessary, restore constructed bottom elevations per design 

plans. 
ii) Minimize disturbance to established vegetation on the basin bank slopes above the static 

water/sediment impoundment elevation. 
iii) Minimize disturbance to riprap slope protection. 

b) Inspect condition of riprap armor and repair/replace rock as necessary. 
i) At spill points to downstream basins. 

(1) Basins 1 & 2: Spill point is at downstream end of each basin at adjacent maintenance road 
grade. 

(2) Basin 3: Spill point is at downstream end of the basin at outlet to downstream channel. 
ii) Along edge of and within the maintenance road. 
iii) At rock chutes entering sediment basins from the east (Adrianne and Appalachian) 
iv) Riprap at outlet of each basin is designed to be porous to allow slow drainage.  Riprap in these 

areas needs to be cleared of accumulated sediment on the face.  Rinse the face of riprap clean of 
sediment after bulk sediment removal. 

c) Remove woody debris from within and adjacent to the sediment basins within the city-owned property. 
i) Remove any fallen trees or large branches adjacent to the basins that may interfere with the flow 

of water through the basins or that may be washed into downstream stormdrain infrastructure. 
ii) Remove any accumulated woody debris that has floated into the basin from flood flows. 

d) Inspect channel in the channel/drainage easement downstream of the sediment basins, upstream of 
Linda Vista Drive. 
i) Remove any accumulated large woody debris from within the channel that may interfere with flood 

flows. 
ii) Inspect channel riprap (immediately below lowest basin) and provide repairs and/or rock 

replacement if necessary.  
iii) Inspect rock cross vane weir at downstream end of riprap and repair by restoring rock positions 

and/or replacement of lost riprap if necessary. 
iv) Where side slopes do not have established native grasses and other vegetation, reseed side slopes 

and other disturbed areas with seed mix as specified within the plans, at end of monsoon season, 
before snow cover. 

v) The bottoms of the basins are not intended to be reseeded during the first several years of operation 
as those areas are expected to hold sediment from the upstream watershed and be frequently 
disturbed by sediment clearing operations.  However, over time and as the upstream watershed 
heals, sediment volumes may decrease. The city may elect to apply native seed to the bottoms of 
the basins following clean out if the intervals between inundation is reliably expected to be more 
than several years.  

e) After sediment removal is complete, restore Park Way and trails to pre-cleaning operations condition.  
i) Inspect and remove any sediment tracked onto Park Way pavement resulting from basin equipment 

cleaning and sediment removal operations. 
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ii) Private driveways adjacent to the end of Park Way shall not be driven across and care should be 
taken to ensure the truck and equipment traffic remain within the right-of-way and city-owned 
property. 

iii) When cleanout is complete, ensure that street and gutter flow from Park Way can drain into Basin 
3. Removal of accumulated sediment or SWPPP trackout pads may be necessary to ensure proper 
drainage upon completion of the basin cleaning.  

iv) Restore maintenance road surface to allow pedestrian and bicycle access to forest from Park Way. 
This may require the placement of a +/-3 inch thick layer of soil and gravel on top of the riprap and 
filling any voids between the rocks that have opened during storm runoff.   Ensure that any soil 
placed to restore trails is not placed on the riprap between each of the detention basins as that should 
remain clear to allow flow-through of any standing water.  

f) Standing water in the basins for longer than 7 to10 days during warm weather may create the need for 
insect abatement.  High runoff conditions during spring time may create high groundwater which will 
express as standing surface water in the basins.   
i) Basins should be monitored for standing water in the spring and during periods of repeated runoff.   
ii) Large diameter aggregate riprap with few smaller-sized gradation rocks was used to armor the 

basins to allow for a high volume of interstitial space between rocks. This construction allows for 
percolation of standing water through the riprap at the ends of each basin and into the next 
downstream basin and/or to the downstream channel.  If woody debris has accumulated at the 
downstream ends of any of the basins, it should be removed, including clearing smaller debris that 
may be lodged within the near surface gaps of the riprap. 

iii) If sediment has accumulated at the riprap at the downstream ends of the basins, high pressure water 
may be used to clear the surface and near surface voids of the riprap to reopen any blocked 
interstitial spaces and restore the flow-through function of the riprap.  Water pressure should be 
applied until flow-though to the next downstream pond or downstream channel is observed. 

iv) If cleaning cannot be immediately accomplished and standing water is expected to persist for longer 
than 10 days, treatment for nuisance insects is recommended within the first 3 to 5 days of 
inundation. Recommended treatment is a microbial larvicide which utilizes either Bacillus 
thuringiencsis israelensis (Bti) or Bacillus sphaericus (Bs). Both are naturally occurring soil 
bacteria that are ingested by the larvae and affect only animals with alkaline gut systems (i.e. not 
mammals).  Commercial products are available and should be applied as prescribed on the label.  
Products can be applied by either spraying or direct application of dry material to the water surface.  
Direct application via mosquito dunks or other form is recommended over spray application. 
Microbial larvaecides also target other haematophagous dipteran larvae as well including biting 
midges.  

v) The City may also contact Coconino County Health and Human Services Department at (928) 679-
8760 to address any documented mosquito issues at the basins.  

Attachments: 
Design Drawings (Annotated for O&M) 











O&M Note:
Basin 1 Spill Point
Elev=6990.0

O&M Note:
Ensure that any voids in
riprap along maintenance
road are filled and road is
suitable for bicycle/
pedestrian travel

O&M Note:
Do not fill voids in riprap
outside of maintenance road
to allow impounded water to
drain/percolate through.



SEE SHEET 6A FOR
MOFIDED GRADING

WITHIN BASIN 2

O&M Note:
Basin 2 Spill Point
Elev=6984.0

O&M Note:
Ensure that any voids in
riprap along maintenance
road are filled and road is
suitable for bicycle/
pedestrian travel

mike
Line



O&M Note:
Basin 2 Spill Point
Elev=6984.0

O&M Note:
Basin 2 side slopes were
modified during construction
to be steeper in order to
preserve several trees.



O&M Note:
Basin 3 Spill Point
Elev=6974.0

O&M Note:
Ensure that any voids in
riprap along maintenance
road are filled and road is
suitable for bicycle/
pedestrian travel

O&M Note:
Ensure street and gutter flow will
drain to Basin #3. Remove any
SWPPP trackout pads or other
accumulated materials to ensure
flow across maintenance road.
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