
 
June 22, 2009 

 
Hydrant Report to Lake Arrowhead Residents 

 
Purpose. This report provides information about hydrants on Lake Arrowhead and the hydrant failure 
on the morning of the Mountain View Condo fire, June 3, 2009. This report is to inform of Lake 
Arrowhead residents so they may draw their own conclusions. 
 
References. Lake Arrowhead residents can find most of the following information by using Google or 
other Internet search engines. On the Internet, residents may find diagrams, pictures, maintenance 
instructions, telephone numbers of subject matter experts (SME), and other information. In regards to 
exterior maintenance of hydrants by fire department personnel, the current Cherokee County Fire and 
Emergency Service (CCFES) Hydrant Inspection Standard Operating Procedure (SOP) was reviewed. A 
Hydrant Inspection SOP previously used by the Lake Arrowhead Volunteer Fire Department (LAVFD) is 
provided at Appendix. A perspective of exterior fire hydrant inspections may be viewed at 
http://FireHydrant.org.  
 
Background. At approximately 3:58 AM on the morning of June 3, 2009, a newspaper delivery person 
reported that a Mountain View Condominium unit was on fire to 911. At 4 AM, the 911 dispatcher 
notified Stations 17 and 12. LAVFD Engine 27 arrived in the Mountain View parking lot at 4:12 AM, drew 
water from the hydrant located in the parking lot, and began to prevent an adjacent condominium from 
burning. Shortly after Station 17Ωs Engine 17 arrived and began operations to protect another 
condominium building. Additional Cherokee County Fire and Emergency Service (CCFES) units arrived 
and engaged the fire. At approximately 4:30 AM, an attempt to open the hydrant at the intersection of 
Lake Arrowhead Drive and South Cherokee Drive failed due to a malfunction. Adjacent hydrants were 
accessed without problems or interruption to the fire suppression operation. This report attempts to 
provide Lake Arrowhead residents information regarding the malfunction. 
 
Hydrants on Lake Arrowhead. Residents will generally find four types of hydrants. They are depicted in 
the following pictures. The most common hydrants are the Muller άbonnetέ style hydrant and the 
Mueller Modern Improved hydrant. The type of hydrant that failed is the Mueller Modern Improved. 
 
 
 
 
 
 
 



Mueller άbonnetέ style hydrant. 

 

 

Mueller Modern Improved hydrant. 

 

 

Muller with 2 1/2 inch outlet. 

 

American bonnet style hydrant. 

 

 
Details of the Mueller Modern Improved Hydrant. The Modern Improved hydrant is unique as it has a 
weather cap rather than bonnet style top. The weather cap is threaded on to the stem of the hydrant 
and requires a special tool to loosen and tighten. The following pictures document the condition of the 
Modern Improved hydrant at the intersection of Lake Arrowhead Drive and South Cherokee Drive. 
 
The adjacent diagram of the upper 
portion of the hydrant provides the 
nomenclature of the internal hydrant 
parts. 
 
 
 
 
 
 
 
 



The following pictures were taken of the hydrant after the fire by LAVFD personnel to document the 
condition of the hydrant. 
 
The weather cap is portrayed in the adjacent 
picture. The threads are rusted and flattened 
possibly allowing water to seep to the locking 
nut. The lack of a weather tight seal may have 
contributed to rust and other corrosion on and 
within the threads of the locking nut. 
 
The weather cap protects the locking nut 
assembly and the oil filler plug below the cap 
from rainwater and other debris. 
 
 
 
The adjacent picture suggests that the threads, 
which hold the weather cap in place, are rusted 
and worn. The hold down nut displays marks 
that may indicate that a 2 7/8 inch open-end 
wrench was not used to tighten or loosen the 
nut. The metal plate below is to be bent down 
to assist in preventing the hold down nut from 
turning. 
 
 
 
 
 
 
The schematic of this model hydrant indicates the 
location of the oil filler plug, which is at the top of 
the oil reservoir and the stem άOέ rings which are 
at the base of the reservoir.  
 
The oil plug was removed and a five inch άdip 
stickέ type of implement was inserted to 
determine the presence of oil. No oil was found in 
the reservoir. 
 
According to a hydrant SME, the oil reservoir is to 
be filled with mineral oil until oil runs out the filler. 
As one can see, the oil lubricates the threads, 
which are inside the lock nut. The absence of oil 
and the possible corrosion from water seeping by 
the weather cap may have caused this hydrant to 
malfunction. 
 



How did the Modern Improved hydrant 
malfunction? 
 
To flow water from a hydrant, a fire fighter 
attaches a hydrant wrench to turn the 
operating nut. The operating nut is at the top 
of the stem. The valve to the water main is at 
the base of the stem, underground. The fire 
fighter turns the operating nut counter 
clockwise to open the valve and clockwise to 
close. The hold down nut, when properly 
positioned and tightened, stays in place as the 
stem turns. 
 
When the lock nut is properly tightened, the 
threads of the stem inside the nut act as a 
άworm gearέ lifting the valve. If the lock nut 
comes loose, the threads of the stem act as a 
screw and the lock nut and weather cap rise 
out of the hydrant. 
 
On the morning of June 3rd, when fire fighters 
attempted to flow water from the hydrant, the 
weather cap and stem rose out of the hydrant. In consultation with a hydrant SME, the lack of oil and 
corrosion inside the lock nut may have caused excess friction, which allowed the lock nut to turn with 
the stem and the valve did not open. 
 
Who is responsible for hydrant inspections? As indicated at FireHydrant.org, local fire departments 
perform an external inspection of hydrants. On Lake Arrowhead, the assigned CCFES fire fighters are 
responsible for conducting exterior inspection and record keeping of hydrants. The following tools and 
procedures are extracted from the CCFES Hydrant Maintenance procedures, which describe their 
directed actions. Note that these instructions specifically address bonnet style hydrants in Cherokee 
County, which are a part of the Cherokee Water Authority system. The interior maintenance and 
serviceability of hydrants on Lake Arrowhead are the responsibility of the Lake Arrowhead Water Utility 
Company. Similarly, the hydrants of Cherokee County which are not on Lake Arrowhead are the 
responsibility of the Cherokee County Water Authority. 
 

VI. POLICY: 
 

Inspection Dates: 
 

Hydrants will be serviced twice yearly. The first tour of the year must be completed by June 1
st
 and the 

second tour must be completed by December 1
st
. Hydrant data must be entered into the SunPro system by 

July 1
st
 and Jan 1

st
.  It is the responsibility of the ñCompany Officerò to assure that hydrants are completed 

and data entered in computer by these dates. This schedule gives great flexibility to work around scheduled 
training and bad weather, etc.  When possible the Cherokee County Water Authority will notify customers 
that testing is being done in their area.  This will be done to alert people to possible cloudy water. 

 
Tools and equipment needed for inspections: 
Hydrant List 
Hydrant Wrench 

7/16ò and 3/8ò Open-end Wrench 
Large Pliers 



Sling Blade or Weed eater 
Large Water Key 
Pipe Wrench 
Shovel  
Allen Wrench 

Several Rags 
Food Grade Grease 
Food Grade Oil 
Static Gauge 

 
Hydrant Maintenance Procedures: 

 
Make hydrant clearly visible by trimming undergrowth, brush, grass, removing dirt, etc. 
Check for missing or damaged caps and chains.  Check nipples for damaged threads, out of round 
openings, etc.  Lubricate if needed. 
Flush hydrant by slowly opening hydrant stem to a moderate flow.  Make sure that the water flowing from the 
hydrant will not damage surrounding grass, flower beds, etc.  When this damage is probable attach a 
section of hose to hydrant to divert the flow. 

 
When water clears, slowly shut hydrant off.  Attach static gauge on one of the 2-1/2ò openings.  Make sure 
all caps are tight.  Slowly open hydrant completely.  Take a static reading from the static gauge.  Slowly 
close the hydrant.  Remove static gauge and check hydrant barrel to ensure proper drainage.  Replace cap. 

 
Lubricate the stem when needed by adding food grade grease through the stem via a zerk fitting or adding 
food grade oil through the bonnet access plug. 
During the fall hydrant tour use the large water key to close and reopen the lateral gate valve while the 
hydrant is flowing.  MAKE SURE THE VALVE IS LEFT IN THE OPEN POSITION.  (This procedure will be 
done only when water supply is sufficient for extended flows.) 
After the initial static reading has been taken, recheck hydrant each hydrant tour, when pipeline work has 
been done, or when there is reason to suspect the water flow capability has been changed.  Flow test 
periodically as assigned by Management. 
Note: Periodically ñFlow Testingò must be conducted on certain assigned hydrants.  To accomplish a flow 
test use the following procedures: 

 
Flush hydrant according to procedures out lined above. 
Attach the static gauge to one 2 ½ opening 
Remove second 2 ½ opening  
Open hydrant fully  
ñPitotò the flow from the opening and record 
Enter the flow data in SunPro for the selected hydrant 

 
Coat hydrant with paint if needed. 

 
Record maintenance performed on Hydrant Inspection Form.  This will include:  
What procedures were used in hydrant maintenance; paint, lubricant, flushed, trimmed around, etc. 
Make of hydrant. 
Number of openings. 
Exact location of hydrant. 
Hydrant Data will then be entered directly into SunPro. 
Retain the work-sheet for your records 

 
The above procedures and tools indicate that CCFES fire fighters assigned to Station 17 are not directed 
to remove the weather caps of the Modern Improved hydrants. Additionally, the fire fighters do not 
have a tool that would assist them in the removal of the cap. The LAVFD hydrant inspection instructions 
of 1999, which are at Appendix A also, do not direct the removal of the weather cap. The only entity that 
may possess the tool to remove the weather cap and the manufacturer instructions of the Modern 
Improved hydrant is the Lake Arrowhead Water Utility. 
 
Summary. The actual cause for the malfunction of the hydrant at the intersection of Lake Arrowhead 
Drive and South Cherokee Drive may never be positively known. Information regarding the Modern 
Improved hydrant indicates that the lack of a weather seal over the locking nut, corrosion, and the lack 
of oil in the reservoir to lubricate the threads on the stem and the interior of the locking nut. The 



combination of these factors may have caused enough friction to freeze the locking nut on the threads 
allowing the entire stem to turn out of the hydrant. 



Appendix A. 1999 Hydrant Maintenance Initial Inspection Instructions. 

 
 


