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EXECUTIVE SUMMARY
The Healdsburg Unified School District commissioned Terracon to provide an audit on the
swimming pool facility at 360 Monte Vista Avenue, Healdsburg, CA. The school district swimming
facility consists of one (1) 8-lane Competition Pool and an adjacent Therapy/Instructional pool.
The pool facility is open to the general public. The pools experience a high daily attendance of
swimmers during the summer seasonal operation.
Terracon project manager and staff engineer visited the Healdsburg Swim Center on January 14,
2015, and met with Healdsburg USD Maintenance and Operations Supervisor Glen Schaezlein,
Healdsburg USD Director of Business Services Steve Barekman, the Town of Healdsburg
Programming Manager Stephen Skinner, and the Towns’ Pool Operator to discuss the facility and
to review general programming uses and operational issues.
The purpose of the visit was to assess the existing Competition Pool and Therapy/Instructional
pool in order to provide the District with recommendations to bring the facility into State
Environmental Health Code compliance and to increase operational efficiency.
Terracon’s observations made during the visit have been documented to provide knowledge to
help guide decisions regarding remedial repairs and improvements. This report is not intended
as a detailed construction document but as a catalogue of the identified potential problems and
deficiencies and corresponding recommendations so as to provide a comprehension of the
immediate and future potential scope of work. Although Terracon have attempted to identify and
document the majority of “issues” associated with the facility, there may be additional items that
develop.
The Healdsburg Swim Center swimming pools were constructed in the early 1980’s and both
pools have been operating on a seasonal basis from May through September. The aquatic facility
includes a Competition/Lap pool and a Therapy/Instructional pool. The Competition Pool
measures 60’-0” by 82’-1¼” with a depth ranging from 4’-0” at the shallow end to 13’-0” at the
deep end and is equipped with one (1) 1-meter springboard and stand and one (1) portable water
slide. The Therapy/Instructional Pool measures 30’-0” by 40’-0” with a depth ranging from 2’-6” at
the base of the ramp entry to 3’-6” at the deep end. The ramp entry measures 5’-0” wide by 28’0” in length.
On initial observation the facility has been well maintained and presented in good overall
condition. However, on closer observation the facility is now approaching the time in its life that
planning for a major maintenance program is required. The pool plaster finish is beginning to
discolor in areas and is nearing need of full replacement. Pool filtration and heating equipment
are challenging their remaining life cycle.
References to state code in this audit refer to Title 24 and the 2013 California Building Code,
Chapter 31B, Public Swimming Pools.
Sincerely,
TERRACON
Aquatic design and Swimming Pool Engineering

Patricia Soto
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APPENDIX A

CODE RELATED ITEMS

The Environmental Health Division of Sonoma County in Healdsburg, CA provide inspection
services and plan review for public swimming pools in the subject area under the State of
California Code.
2013 California Building Code Title 24, Chapter 31B, Public Swimming Pools.

Following the site visit and review of Healdsburg Swim Center pool facility and California
Environment Health Code, the following items were noted to be non-compliant with the
requirements of the current code. While some deficiencies should require immediate attention
and correction, others may be corrected at the discretion of the Healdsburg Unified School District
and with Local Health and Building Officials. The deficiencies observed at the time of the site visit
are outlined in this document.
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APPENDIX B
SWIMMING POOLS:
The primary focus of this report is to prepare and analyze separating the two (2) swimming
pools in order to have the facility comply with State Code. This report will highlight the areas of
rehabilitation required to: separate the pools, adding a second circulation system, and comply
with the 2013 California Building Code (CBC), Chapter 31B, Public Pools, as overseen by the
Sonoma County Department for Environmental Health of Public Health and Safety. Code
updates are generally required when a permit is applied for to make significant changes to a
current operating system.
COMPETITION POOL:
Each pool shall be provided with a separate circulation system design for continuous circulation,
filtration and disinfection of the pool water.
Code Reference: 3123B.1
The current operation of the two (2) swimming pools on a single system at the Healdsburg Swim
Center does not meet the 2013 California Building Code, Chapter 31B, Public Pools.
In order for the District to operate the Competition Pool and Therapy/Instructional Pool
separately, several items require change. Some may be “grandfathered-in” by the County at its
discretion and others will be required as a part of the permit procedure for any rehabilitation.
The District may choose to operate the facility as “Public Health Code compliant”.
1. Pump:
The current pump is designed for a flow rate of 1,030 GPM servicing both pools. The operation
of the Competition Pool only, will require a smaller pump so as not to exceed maximum
allowable flow velocity through the suction and return lines. For a six (6) hour turnover, the
minimum allowed by Code, based on a pool volume of 313,300 gallons will require a minimum
turnover rate of 880 GPM. The existing line size on the suction side of the pump, based on the
nameplate of the PACO pump, is noted to be 8”. An 8” line size at 880 GPM would have a
suction rate of 5.58 feet per second (fps). Code requires lines on the suction side of the pump
not to exceed 6 fps.
Note:
1. According to the 1979 plumbing schematic the line sizes at the main drain is 6” then tees
into 8” where the two main drain lines meet. The current velocity of the suction at the
main drain exceeds six (6) fps. The circulation of the Competition Pool and
Therapy/Instructional Pool will require separation for the suction velocity to comply with
code of being less than 6 fps.
Code Reference: 3125B.1 Line Sizes
2. Main Drain:
The existing pool pump suction from the main drain is through two 18” x 18” sumps that are
compliant with the VGBA (ANSI/APSP 16-2011 AND NSF/ANSI 50-2009A). A pump on a pool
system shall be connected to at least two (2) suction outlets hydraulically balanced and
symmetrically plumbed, separated by a distance of 3’-0” minimum and a velocity in the suction
piping not exceeding 3 fps. The current velocity of the suction piping is in violation to the Code.
Code Reference: 3137B1 Outlets and 3162B Anti-Entrapment Devises and Systems
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3. Filters:
The existing system filtration is achieved by a vacuum Diatomaceous Earth (DE) system with
lateral screens that holds the DE material. The DE material is held on to the screen as the pump
suction pulls the pool water. When the pump is not functioning the DE will dislodge from the
screen. The DE system also requires a slurry tank where the DE is misted with water and fed
continuously into filter tanks. This process initiates and maintains the DE material to coat onto
the screens. Due to the nature of the DE system it is the most labor intensive pool filtration
system available. DE requires constant monitoring of the filter elements to maintain an optimal
level of effectiveness of catching and holding suspended particles in the pool water. The
resistance applied to the circulation pump suction may cause a drop in water flow and cause
cavitation in the pump. Having a cavitation in the pump will cause the water to boil at room
temperature, which can damage the components of the pump and result in premature failure.
For these reasons the existing DE filter will not be recommended in the renovation of the
mechanical room.
Note:
1. Material cleaned from filters and backwash water from any recirculation system shall be
disposed in a manner that is acceptable to the local wastewater agency and will not
create a nuisance. etc. in accordance with Chapter 8 of the California Plumbing Code.
Code Reference: 3141B.1 Waste Water Disposal - General Requirements.
4. Inlet Fittings:
For pools measuring greater than 40 feet in width and 3,000 square feet in surface area shall
use floor mounted return inlets. Each pool shall have one (1) inlet fitting for the first 10,000
gallons and one (1) for each 10,000 gallons thereafter. The Competition Pool currently has thirty
two (32) floor return inlets, the pool volume is 291,000 gallons. The competition pool meets the
code requirement of having a minimum of 30 return fittings with respect to its volume.
Code Reference: 3136B.2 and 3136B.2.4
5. Pool Structure, Plaster and Tile:
The plaster is beginning to discolor in several areas and there is discoloring of the plaster work
at each location of the floor return inlet. The plaster is nearing the end of its useful life and soon
in need of replacement. When the decision is made to replaster the existing plaster should be
removed and it is recommended that a core is made to investigate if the pool is leaking at the
cold joint.
6. Permanent Markings:
At the time of visit, the pool has “No Diving” painted on the concrete deck, which is not made of
durable material that is resistant to weathering. For pools with depths 6 feet and shallower “No
Diving” markers with the universal symbol of no diving shall be installed on the deck directly
adjacent to the depth markers. It is highly recommended that the proper “No Diving” symbols
including the universal symbol of no diving, which is a red circle with a slash through it
superimposed over the image of a diver, are added as soon as possible.
Code Reference: 3110B.5
7. Starting Platform:
Due to the fact that the pool is 4’-0” deep at the shallow end, the starting blocks do not meet
industry safety standards. There shall be no diving into water depths less than 6’-7” as an
“acceptable level of care”.
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Code Reference: 3110B.5
8. Ingress and Egress:
There are five (5) sets of recessed steps equipped with hand rails at each of the corners of the
pool and one at the deep end of the pool wall. At the time of visit the southwest corner grab rails
were wrapped in yellow caution tape with a cone placed on the deck. A portable pool lift is also
provided at the shallow end of the pool.
9. Deck Equipment:
The pool is equipped with one (1) Durafirm 1-meter spring board and one (1) Seawave portable
water slide, both of which are located at the deep end of the pool. There is a portable Swim-Lift
II anchored at the shallow end of the pool that was not confirmed to be in working condition.
Located behind the mechanical room were two (2) lane line reels storing lane lines and were
exposed to the elements with no cover on them. Adjacent to the lane line reels were pool
blankets stored on the blanket reel and were also exposed to the elements with no cover on
them. There is a moveable KDI Paragon lifeguard chair that is located at the mid length of the
pool. All deck equipment seems to be in fair working condition.
THERAPY/INSTRUCTIONAL POOL:
The Therapy/Instructional Pool is located 15 feet north of the Competition Pool. The two pools
are currently operating on one system and consequently do not meet the 2013 California
Building Code, Chapter 31B, Public Pools.
Code Reference: 3123B.1
1. Main Drain:
Similarly to the Competition Pool, the Therapy/Instructional Pool pump suction to the main drain
is through two 18” x 18” sumps that are compliant with the VGBA (ANSI/APSP 16-2011 AND
NSF/ANSI 50-2009A). The current velocity of the suction piping, which exceeds 3 fps, is in
violation to the code.
Code Reference: 3137B1 Outlets and 3162B Anti-Entrapment Devises and Systems
2. Inlet Fittings:
The Therapy/Instructional Pool is currently operating with ten (10) floor return inlets even though
it is not needed. This type of return system provides a better distribution of treated water back
into the pool. The water entering the pool pushes debris to the surface allowing the skimmers to
work more efficiently than the main drains. It meets the code requirement of having a minimum
of 2 return fittings with respect to its volume.
Code Reference: 3136B.2 and 3136B.2.4
3. Pool Structure, Plaster and Tile:
The Therapy/Instructional Pool is also experiencing discoloration of the plaster work in several
areas as well as discoloration at each location of the floor return inlet. The plaster will be in need
of replacement and it is recommended that a core is made to investigate if the pool is leaking at
the cold joint. There is also shifting visible on the coping stones and separation of water tile lines
around the pool.
4. Permanent Markings:
The Therapy/Instructional Pool’s “No Diving” markers shall be installed on the deck directly
adjacent to the depth markers. It is highly recommended that the proper “No Diving” symbols

8

Healdsburg Unified School District, Healdsburg Swim Center
Terracon Project No. ND145139E
Page 9

including the universal symbol of no diving, which is a red circle with a slash through it
superimposed over the image of a diver, are added as soon as possible. Existing lane markings
exceed the allowable width of 12 inches per CBC code.
Code Reference: 3110B.5 and 3110B.2
5. Ingress and Egress:
There are three (3) sets of recessed steps equipped with hand rails at each of the corners of the
pool and one (1) ramp entry at the south end of the pool wall. At the time of visit the ramp only
has one set of hand rails which is in violation of the ADA.
6. Deck Equipment:
There is one (1) pool blanket reel storing with three (3) pool blankets and were also exposed to
the elements with no cover on them. Three (3) sets of shelves made out of PVC piping are
located along the fence of the Training Pool. All deck equipment seems to be in fair working
condition.
PROPOSED POOL REHABILITATIONS:
Competition Pool:
New pool dimensions would remain at 60’-0” x 82’-0” with a new shallow end step entry. The
new volume is estimated to be 291,600 gallons.
Programming opportunities would be enhanced for age group swim team or seniors due to the
new shallow step entry.
Designing the remodeled pool at 810 gpm, at a 6.0 hour turnover, to accommodate a higher
bather load due to the additional programming opportunities, filtration could be achieved with
two (2) EKO 42-225 sand filters, a 15hp high efficiency self-priming pump and a Lochinvar
Aquas XPN1520 1,449,897 BTU heater. Water clarity, sanitation, and energy savings would be
realized on operation with the improved circulation system.
The pool would receive a new plaster and tile finish with 12 inch lane markings following the
addition of a new floor and shallow end step entry.
Therapy/Instructional Pool:
New pool dimensions would remain at 30’-0” by 40’-0” with a second set of hand rails for the
ramp entry to comply with ADA code. The volume will remain the same.
A safer ramp entry would be achieved by with the second hand rail required by ADA code.
Patrons of all age groups will benefit from the enclosure of the ramp entry and have support
from both sides of their choosing.
Designing the remodeled pool at 160 gpm, at a 2.9 hour turnover, to accommodate a higher
bather load due to the additional programming opportunities, filtration could be achieved by the
two (2) EKO 42-200 sand filters from the Competition Pool, a 3hp Pentair Whisperflo WFK-12
energy efficient single speed 3-phase pump and a Lochinvar Aquas XPN601 567,3614 BTU
heater. Water clarity, sanitation, and energy savings would be realized on operation with the
improved pool circulation system.
The pool would receive a new plaster and tile finish following the addition of a second set of
hand rails for the ramp entry.
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APPENDIX C
GENERAL OBSERVATIONS/CONDITIONS OF THE EXISTING POOL FACILITY
A. POOL INFORMATION
1. Design Information for Swimming Pools
a. Competition Pool
b. Therapy/Instructional Pool
c. One mechanical system for both pools.
d. Volume of Pools:
· Competition Pool – 291,000 gallons
· Training Pool – 25,000 gallons
Total Volume both pools – 316,000 gallons
e. Maximum Allowable Turnover Rates:
· Swimming Pool – 6 hours maximum
· Training Pool – 3 hours maximum
2. Competition Pool
a. Surface Area - 4,920 square feet
b. Depths: 4’-0” to 13’-0” to 4’-0” – average depth of 8’-6”
c. Length: 82’-0”
d. Width: 60’-0”
e. Perimeter: 284 lineal feet
3. Therapy/Instructional Pool
a. Dimensions: 30’-0” by 40’-0”
b. Surface Area: 1,200 square feet
c. Depth: 2’-6” to 3’-6” – average depth of 3’-0”
d. Perimeter: 140 lineal feet
Physical dimensions of the Competition Pool and Therapy/Instructional Pool were verified on site.
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B. COMPETTION POOL ITEMS
1. S TRUCTURE AND FINISH
2. P ERIMETER OVERFLOW S YSTEM /COPING
3. MAIN DRAIN
4. INLETS
5. UNDERWATER LIGHTS
6. INGRESS AND EGRESS
7. MARKINGS AND ANCHORS
8. MISCELLANEOUS ITEMS
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Terracon Observations

Cantilever Deck and Starting Blocks

1.

Structure and Finish

Observation and Comments:
a) The Competition Pool shell consists of shotcrete/gunite. The pool is finished with
plaster. As a result the, actual pool structural shell could not be inspected. The
pool was level and full of water at the time of our visit.
b) The plaster is discoloring in areas, concrete decking is cracking in areas and there
are visual signs of discoloration at the floor inlets.
c) The pool walls have a radius where they meet the pool floor.
Cracked deck, plaster discoloration,
d) The pool varies in depth from 4’-0” to 13’-0”.
scum
The pool floor slopes at 1:30 to the 5’-0” depth mark and there
isgutter
a tile marking at
4’-6” where the pool transitions to deep water.
e) Depth markers are located around the perimeter at corresponding depth locations.
There are no “no diving” signs in the deck.
f) There is no visible cracking in the plaster of the pool.
2.

Perimeter Skimming System/Coping

Observation and Comments:
a)

The pool uses a scum gutter system providing surface skimming around the
perimeter of the pool.

3.

Main Drain

Deep End

Observation and Comments:
a)

The pool has a two 18” x 18” main drain covered by four (4) 9”x9” grate covers that
were installed to comply with the Virginia Graeme Baker Pool and Spa Safety Act.

Main drain and grate covers.
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4.

Inlets

Observation and Comments:
a) The pool has thirty two (32) floor return inlets to recirculate the sanitized pool water back into the pool.
b) The floor inlets are spaced equally, eight (8) down
the length of the pool and spaced in between every
other lane.
5.

Underwater Lights

Observation and Comments:
a)

There are twelve (12) underwater pool lights,
three (3) on each face of the walls. Operation of
the lights were not verified at the time of
inspection.

6.

Ingress and Egress

Floor Inlet and Lane Marker

Observation and Comments:
a) Five (5) sets of grab rails and steps are located on
the length of the pool and the deep end width of the
pool side walls.
b) Entry steps are missing for compliance with ADA
and CBC code 311B.3.
7.

Grab Rail and Steps

Markings and Anchors

Observation and Comments:
a) The pool has a black 2” x 2” black tile band across
the pool floor at the 4’-6” depth.
b) The pool has eight (8) black 3” x 3” x 15” wide tile
lane markers on the floor of the pool with
corresponding wall targets 10” x 6” in the same tile Black Tile Band at 4’-6” Water Depth
and color. These lane markers and targets are not
regulation designation.

Lane Markers, Wall Targets, and Starting
Platforms
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C. THERAPY/INSTRUCTIONAL POOL ITEMS
1. Structure and Finish
2. Coping
3. Main Drain/Skimmer
4. Inlets
5. Underwater Lights
6. Ingress and Egress
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Terracon Observations
1.

Structure and Finish

Observation and Comments:
a) The training pool shell consists of shotcrete/gunite. The pool is finished with plaster.
As a result the, actual pool structural shell could not be inspected. The pool was level
and full of water at the time of our visit.
b) The plaster are visual signs of discoloration in areas of the plaster.
c) The pool walls have a radius where they meet the pool floor.
d) The pool varies in depth from 2’-6” to 3’-6”.
Training Pooldepth
with Ramp
Entry
e) Depth markers are located around the perimeter at corresponding
locations.
2.

Coping

Observation and Comments:
a) The pool has a pre-manufactured coping. There is a 3” water line tile around the
perimeter.
b) The coping stones have been shifted at various locations of the pool and cracking
was visible between the water line tiles throughout the pool.
3.

Main Drain/Skimmer

Ramp Entry and Pool Coping Stones.

Observation and Comments:
a)
b)

The pool has two (2) main drains 18” x 18”. Grates covers are four (4) 9” x 9” in
size over each main drain.
There are seven (7) skimmers providing surface skimming around the pool.

4.

Inlets

Observation and Comments:
a)

The pool has ten (10) floor return inlets. The inlets are located approximately 4’-0”
Tile, Grab Rail and Steps
from the pool walls and equally spaced around theWater
pool Line
floor.

Main Drain and Floor Inlet
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5.

Underwater Lights

Observation and Comments:
a)

The pool has eight (8) underwater lights that are
located at each wall. Operation of the lights were not
verified at the time of inspection.

6.

Ingress and Egress

Observation and Comments:
c) The pool is accessed from three (3) sets of recessed
steps with grab rails at each of the side walls.
d) There is a ramp entry located on the south side of
the pool. It measures as 5’-0” by 28’-0” and requires
a second set of hand rails to comply with ADA code.
7.

Training Pool with Grab Rails and Ramp
Entry

Markings and Anchors

Observation and Comments:
a)

b)

Depth tiles are located around the pool perimeter on
the deck and on the water line tile indicating the pool
depths of 2’-6” and 3’-6”.
There are two (2) “No Diving” signage located at the
southwest corner of the pool at the end of the ramp.
A universal symbol of no diving shall be next to each
“No Diving” marker to comply with code 3110B.5.

Skimmer Cover

Ramp Entry

No Diving Marker
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D. DECK/MISCELLANEOUS FACILITY ITEMS
1. Decks / Deck Drainage
2. Accessory Items
3. Signage & Safety Equipment
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Terracon Observations

Deck Area and ADA Lift
.

1.

Decks and Deck Drainage

Observation and Comments:
a)
b)
2.

The deck drainage is provided by a combination of slot type drainage to catch
points and area drains.
Areas of movement and level changes to the deck and swimming pool coping and
deck and slot drain were observed in a number of areas.
Deck Equipment

1-meter Diving Board and Water Slide

Observation and Comments:
a)
The ADA access lift was permanently mounted
on the pool deck at the
appropriate water depth. The ADA lift is compliant to California
standards.
b)
A 1-meter diving board by Durafirm and a portable water slide by Seawave are
located at the south wall of the pool.
3.

Pool Blankets and Reels

Observation and Comments:
a)

Both pools are provided with thermal pool blankets and Thermal
reels that
Poolappear
Blanketsto be in
poor condition. There are also no covers for the pool blankets.

4.

Signage & Safety Equipment

Observation and Comments:
a)
Pool area signage is tied onto the surrounding fence line.
b)
Pool capacity is indicated.
c)
There were no ring buoys, spine boards, or other safety equipment on the deck at
the time of our visit and the pools were not in use.

Lane Lines on Storage Reels
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E. POOL EQUIPMENT ROOM
1. Piping
2. Pumps
3. Filtration
4. Valves
5. Chemical Treatment
6. Chemical Controller
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Paco Horizontal End Suction Pump

Terracon Observations
1.

Piping

Observation and Comments:
a)
b)

Above grade piping in the mechanical room is Schedule 80 PVC.
Below grade piping pool is undetermined.

2.

Pumps

Observation and Comments:
a)

The single circulation pump is a Paco horizontal end suction, DE
returning
flow at 880
Filter Chamber
gpm to both pools.

3.

Filtration

Observation and Comments:
a)
b)
c)

The filter system is a diamotaceous earth filter pit.
The DE slurry tank is located across the filter pit.
The DE mixure is discharged down the sanitary sewer.

4.

Valves

DE Slurry Tank

Observation and Comments:
a)

All valves appear to be in working condition.

5.

Heating

Observation and Comments:
b)

Pool heating is achieved by a natural gas Lochinvar heater 2,070,000 BTU
Lochinvar Heater
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6.

Chemical Treatment

Observation and Comments:
a)
b)
c)

d)

Chlorine storage tank is strapped with a
ratchet, not adhering to seismic code.
Eye wash station equipped with buffered
flushing solution.
CO2 tanks are located in the acid room and
are not properly secured per CBC seismic
code.
Acid tank is connected to

Chlorine Tank

7. Chemical Controller
Observation and Comments:
a)

Strantrol 4 chemistry controller is monitoring
the water and is nearing the end of its
lifecycle.

CO2 Tanks and HCl bottles

Acid Tank

Strantrol Chemistry Controller
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APPENDIX D
OPINION OF ESTIMATED COST
The following opinion of probable costs for immediate and future facility improvements.
HEALDSBERG USD POOLS
COST
COMPETITION POOL
demolition/plaster
$85,000.00
repair construction joint
$11,000.00
main drains
$6,800.00
step entry
$10,000.00
handrails
$1,800.00
tile/coping
$7,500.00
high rate sand filtration
$42,000.00
gas heating
$36,000.00
circulation pump
$5,500.00
controller
$7,300.00
LAP POOL SUB TOTAL
$212,900.00
THREAPY POOL
demolition/plaster
$18,000.00
main drains
$6,800.00
tlle/coping
$4,500.00
handrail
$2,500.00
circulation Pump
$3,500.00
high rate sand filtration
$36,000.00
gas heater
$12,000.00
controller
$3,500.00
THERAPY POOL SUB TOTAL
$86,800.00
COMBINED POOL TOTAL
contigency
permits and fees
PROBABLE TOTAL COST ESTIMATE

$212,900.00

$86,800.00
$299,700.00
$17,982.00
$29,970.00
$347,652.00

Terracon is not a cost estimating company, we provide probable cost numbers only for budgeting
purposes. The costs are probable construction costs for 2015, 3% increase can be projected per
year.
Firm construction costs can only be obtained from competitive bidding from engineered design
permit approved construction documents.
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19 January, 2014
Glen Schaezlein
Maintenance and Operations Supervisor
Healdsburg Unified School District
1028 Prince Street
Healdsburg, CA 95448

Re:

Healdsburg Swimming Pools

The project site at 360 Monte Vista Avenue, Healdsburg, was visited on January 14th at
approximately 9am. The following is an overview of our preliminary observations, additional
areas where improvements might be achieved that will significantly improve the overall
programming, operations and efficiencies of the facility will be outlined in the Audit document
that will follow this letter in 3 to 4 weeks.
Equipment Room: [(existing) two (2) pools one (1) system]
DE filtration
Horizontal flooded suction circulation pump
Lochinvar copper fin-II indirect fired pool heating
Sodium hypochlorite (bleach) bulk tank
CO2 and acid (pH control)
Swimming Pools: (existing)
Competition/Lap Pool with perimeter trough gutter system
·
Depths 4’-0” to 13’-0”
·
8 single post starting blocks (shallow end)
·
8-25-yard swimming lines
·
1-meter springboard diving
·
Drop slide
-

Instructional/Therapy pool with skimmer system
·
Ramp entry
·
Depths average 3’-6”

-

Pool covers (not on at the time of the visit).

Overview:
The pools at this site were built approximately in the 1970’s, and the overall standard is
typical for pools of this age, with limited or no upgrades over the same period, there are
many features that do not meet current 2012 CBC Chapter 31B public swimming pools,
much of the pool equipment is operating at low levels of efficiency.

1
Phone: 925.609.7224 • Fax: 925.609.6324
5075 Commercial Circle, Suite E, Concord, CA 94520

Although much of the current operation, both in terms of pool structures and pool mechanical
equipment, have been what is commonly referred to as “grandfathered” through the two (2)
upgrades to the California swimming pool codes over the period of time since the facility was
placed in operation. Swimming pool codes refer directly to public health and safety.
On observation, an example of ‘grandfathering” is that since the mid 1980’s it has not been
permitted to construct more than one (1) swimming pool on a single circulation system.
The most pressing observation however, in our professional opinion, is that we highly
recommend the District take immediate action to remove the existing starting blocks and
associated anchors located on the shallow end of the lap pool where the water depth is just
4’-0”.
Starting block location is a ‘safety issue’ of immediate concern. The current location of the
starting blocks place users in immediate danger of possibly severe bodily injury. The lap pool
is 13’-0” deep at the deep end of the pool. The starting blocks need to be relocated, as soon
as possible, if they are to be used.
Terracon will continue to prepare our complete audit of the facility covering all and any
current code violations. We will provide recommendations for upgrade, provide options and
probable costs of upgrades and replacements, and attempt to provide guidance on lifecycle
so the District may phase and plan future expenditures.
If you have questions or require clarification please do not hesitate to contact me at
925.270.1665 or 310.832.3642 or email me at trish.soto@terracon.com
Sincerely,
TERRACON CONSULTANTS INC.

Patricia J. Soto
Aquatic Design and Swimming Pool Engineering
We reference the following:
· CBC (California Building Code) Title 24, Chapter 31B - Public Swimming Pools 2012
· CPSC (Consumer Product Safety Commission) Federal Pool and Spa Safety Act
(VGB) 2007
· NSF Mark – (National Science Foundation) a Public Health and Safety Organization
certifying Recreational Water Products
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Project Report Overview
The following document contains the Evaluation and Design Criteria for the rehabilitation of an
existing Community Swim Center facility recently acquired by and located on the Healdsburg
High School campus.
The swim center includes two swimming pools, mechanical building constructed in1979 and a
pool building and lockers constructed in 2000 respectively (Approved by local city agency).
Once rehabilitated, the building will serve and support the programs that the High School intend
to offer. It is the goal of the School District that the facility shall be in full compliance with
Sections 4-307(a) and 3423 of the 2013 California Code of Regulations, Title 24 (2013 CBC).
This report outlines information on the building’s current condition, and the proposed design
criteria and methodology for its rehabilitation as needed to meet 2013 CAC, and 2013 CBC,
public school compliance. The purpose of the proposed work is to obtain Field Act certification
for the structures which were original built for the City of Healdsburg. This Evaluation and
Design Criteria Report is submitted to DSA for review and approval, in recognition that the final
design approach and construction documentation will adhere to the DSA-approved
methodology.

Report Content Reference
This Report is organized to respond to directives found in: DSA REH 002a (rev 11-30-11)
• Appendix C – Overall/ Structural Compliance Assessment
• Appendix D – Access Compliance Design
• Appendix E & F – Fire And Life Safety Compliance Design
• Appendix H – Building Systems: Existing Equipment Assessment
• Appendix J – Mechanical/ Plumbing Systems
• Appendix K – Electrical/ Fire Safety Systems
Refer to the Table of Contents (Page 1) for specific topics within the Report
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• Appendix C – Overall/ Structural Requirements
Building Description
The typical structural and nonstructural systems of each of the buildings are described below.
Reference structural plans are included on the Appendix CD.
1. Locker Room Building Description:
The Locker room building is approximately 3400 square foot one story CMU and wood
framed building. Designed under the 1997 UBC and built for the City of Healdsburg in 2000.
The structure is in good condition and most of the structural framing is not covered by
internal finishes.
Gravity System
• Roof Diaphragm and Framing is manufactured wood trusses and site built wood trusses
with 5/8” plywood sheathing.
• Ground Floor Framing is 4” reinforced slab on grade.
• Vertical Load-Bearing Elements are 8” fully grouted cmu walls and wood stud framed
walls.
• Foundations are continuous 18” conventional concrete perimeter and interior footings.
Lateral Force Resisting System
Fully grouted reinforced CMU shear walls with some plywood sheathed wood framed shear
walls.
Nonstructural Systems
Floor and wall mounted lockers, limited areas of ceiling most of the wood roof framing is
exposed, and skylights.

2. Pool Mechanical Building Description:
The Mechanical Building is approximately 850 square foot one story wood framed building.
Designed in 1979 and built for the City of Healdsburg. The structure is in good condition
and most of the structural framing is not covered by internal finishes.
Gravity System
• Roof Diaphragm and Framing is 2x sawn lumber with plywood sheathing.
• Ground Floor Framing is 4” reinforced slab on grade.
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•
•

Vertical Load-Bearing Elements are perimeter wood framed stud walls.
Foundations are continuous 14” conventional concrete perimeter footings.

Lateral Force Resisting System
Plywood sheathed wood framed shear walls.
Nonstructural Systems
Pool mechanical equipment and tanks, wood wall and roof framing is exposed.

Potential Structural Deficiencies and Proposed Method for Retrofit
Preliminary analysis and assessment of all structural components in the buildings was
conducted, seeking to identify all significant items that could create a life safety hazard. The
below items have been identified as potentially requiring retrofit.
1. Locker Room Building Structural Deficiencies:
•

•

The roof to CMU wall out-of-plane anchorage appears to be insufficient. This deficiency
will be mitigated by strengthening the existing connection or providing new roof to wall
anchorage connected to existing 2x minimum wood framing with existing roof diaphragm
field nailing.
The roof to exterior wall connection appears to be insufficient for wind uplift. This
deficiency will be mitigated by providing connection hardware between the roof framing
and wall.

2. Mechanical Building Structural Deficiencies:
•

The roof to exterior wall connection appears to be insufficient for wind uplift. This
deficiency will be mitigated by providing connection hardware between the roof framing
and wall.

Potential Nonstructural Deficiencies and Proposed Method of Retrofit
Based on our review of the nonstructural inventory, nonstructural components were adequately
anchored and/or braced. A detailed assessment of the bracing will be performed as part of the
retrofit construction to confirm conformance and provide upgrades as required.
1. Locker Room Building Nonstructural Deficiencies:
•

The existing skylight connections are likely not sufficient to resist wind uplift. This
deficiency will be mitigated by providing new skylight anchorage. New blocking may be
added as required, without new roof diaphragm nailing.
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2. Mechanical Building Nonstructural Deficiencies:
•

The existing tank connections are likely not sufficient. This deficiency will be mitigated by
providing new tank anchorage.

Design Criteria
The agency having jurisdiction is the Division of the State Architect, which adopts the governing
codes of 2013 California Administrative Code, California Code of Regulations, Title 24, Part 1
(2013 CAC) and 2013 California Building Code, California Code of Regulations, Title 24, Part 2
(2013 CBC). Specifically, the design criteria for earthquake evaluation and rehabilitation are
established based on the requirements in Chapter 34 of the 2013 CBC. This chapter references
ASCE/SEI 41-06 Seismic Rehabilitation of Existing Buildings (ASCE 41). The design criteria for
gravity evaluation and rehabilitation are per 2103 CBC and ASCE 7 similar to new construction.
For public schools classified as Occupancy Category II and III, the seismic performance criteria
are as follows, in accordance with 2013 CBC Table 3417.5. The buildings are to be assessed
at both performance levels, and the more restrictive requirements of Level 1 and Level 2 shall
apply.
Level 1
Earthquake Hazard Level: BSE-1
Structural Performance Level: S-2
Nonstructural Performance Level: N-C

Level 2
Earthquake Hazard Level: BSE-2
Structural Performance Level: S-4
Nonstructural Performance Level: N-D

Acceptance criteria for structural and nonstructural performance levels are interpolated per 2013
CBC Table 3417.5, Note 1. For structural performance level S-2 acceptance criteria is
calculated as [(IO) +2(LS)]/3, and for S-4, the acceptance criteria is calculated as [(LS) +
(CP)]/2, where IO, LS and CP are defined in ASCE 41 as Immediate Occupancy, Life Safety,
and Collapse Prevention. Nonstructural performance level N-C corresponds to ASCE 41
performance level LS and N-D corresponds to performance level HR defined as Hazards
Reduced. Seismic design parameters are pending approval from the California Geological
Survey (CGS).
1. Locker Room Building Criteria:
Gravity Design Parameters:
Roof Live Load:
Snow Load:

20 psf (Reducible)
NA

Wind Design Parameters:
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Ultimate Wind Speed:
Wind Exposure:
Internal Wind Pressure
Coefficient (GCPI):

110 mph
C
±0.18

Seismic Design Parameters:
Latitude:
Longitude:
Occupancy Risk Category:

38.6240°
122.8676°
II

Site Class:
Site Coefficients:

D
Fa = 1.0
Fv = 1.5

Spectral Response Acceleration Parameters:
BSE-1*
SS =
SXS = FaSS =
S1 =
SX1 = FvS1 =

BSE-2
SS =
SXS = FaSS =
S1 =
SX1 = FvS1 =

1.00g
1.00g
0.40g
0.60g

1.50g
1.50g
0.60g
0.90g

*Smaller of calculated BSE-1 values and 2/3 of BSE-2 values.

Level of Seismicity (ASCE 41, Table 1-6):
Effective viscous damping ratio:
Damping Reduction Factor
Spectral Response Acceleration:

High
β = 0.05
B1 = 4/(5.6-ln(100β))
Sa = Sxs/B1 per ASCE 41 section 1.6.1.5

2. Mechanical Building Criteria:
Gravity Design Parameters:
Roof Live Load:
Snow Load:

20 psf (Reducible)
NA

Wind Design Parameters:
Ultimate Wind Speed:
Wind Exposure:
Internal Wind Pressure
Coefficient (GCPI):

110 mph
C
±0.18
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Seismic Design Parameters:
Latitude:
Longitude:
Occupancy Risk Category:
Site Class:
Site Coefficients:

38.6238°
122.8676°
II
D
Fa = 1.0
Fv = 1.5

Spectral Response Acceleration Parameters:
BSE-2

BSE-1*
SS =
SXS = FaSS =
S1 =
SX1 = FvS1 =

1.00g
1.00g
0.40g
0.60g

SS =
SXS = FaSS =
S1 =
SX1 = FvS1 =

1.50g
1.50g
0.60g
0.90g

*Smaller of calculated BSE-1 values and 2/3 of BSE-2 values.

Level of Seismicity (ASCE 41, Table 1-6):
Effective viscous damping ratio:
Damping Reduction Factor
Spectral Response Acceleration:

High
β = 0.05
B1 = 4/(5.6-ln(100β))
Sa = Sxs/B1 per ASCE 41 section 1.6.1.5

Design Methodology
The design method used for seismic rehabilitation of the structures is Method B, as outlined in
the 2013 CBC, Section 3421. The enforcement agency (DSA) will perform or waive the
requirements of peer review, and an independent peer reviewer will not be used for this project
as allowed per the exceptions in CBC Section 3421.2.
The design will consist of a full rehabilitation of all structural elements, as follows, in compliance
with the Systematic [Seismic] Rehabilitation Method (ASCE 41, Section 2.3.2) and is not limited
to the deficiencies outlined in this report. It will also include a full inventory, analysis, and
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strengthening (where required) of the nonstructural components of the building in accordance
with Chapter 11 of ASCE 41 Supplement No. 1.
Elements of the existing building that are determined to be deficient will be rehabilitated or
replaced so that they are no longer deficient. New elements within the lateral force resisting
system will be designed per ASCE 41, except that the design of any individual elements need
not exceed the design requirements per CBC 2013 and ASCE 7-05. New elements will be
detailed to meet the detailing requirements of the CBC 2013.
1. Locker Room Building Design Methodology:
•

•

The structure and its components will be evaluated for gravity and wind loading per
CBC 2013 and ASCE 7. Where existing framing, specifically the manufactured
trusses, cannot be sufficiently modeled in order to justify their capacity in-place load
testing will be performed to confirm adequacy of the members.
The structure and its components will be evaluated for the Pseudo-Lateral seismic
force per ASCE 41 Section 3.3.1 equal to V as follows. Vertical seismic effects will not
be considered except as specifically required per ASCE 41 Section 2.6.11. The
analysis will include static P∆ effects on the structure, dynamic P∆ effects will not be
included.
V = C1C2CmSaW
C1 = 1 + [(R-1)/(aT2)]
C2 = 1 + (1/800)[(R-1)/T]2
Cm = 1.0 per ASCE 41 Table 3-1
T = Ct(hn)β per ASCE 41 eq 3-6
R = (DCRmax/1.5)Cm ≥ 1.0
DCRmax = Maximum DCR = QUD/QCE for the primary vertical SFRS elements

Deformation controlled actions of the primary and secondary components of the structures
lateral force resisting system will be evaluated per ASCE 41 Section 3.4.2.1.1 and 3.4.2.2.1,
and ASCE 41 Chapter 4 through 8 such that:
mκQCE ≥ QUD
m = component demand modification factors per ASCE 41 chapters 4 through 8
and CBC Table 3417.5, Note 1
κ = knowledge factor which will be taken as 1.0 for buildings investigated to the
Comprehensive Level.
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Generally structural elements and member strengths are considered deformation
controlled actions unless specifically required by ASCE 41 Chapters 4 through 8 to be
considered force controlled.
•

Force controlled actions of the primary and secondary components of the structures
lateral force resisting system will be evaluated per ASCE 41 Section 3.4.2.1.2 and
3.4.2.2.2, and ASCE 41 Chapter 4 through 8 such that:
κQCL ≥ QUF
κ = knowledge factor which will be taken as 1.0 for buildings investigated to the
Comprehensive Level.
QUF = QG ± (QE/C1C2J)
QUF is limited by maximum action that can be developed based on limit-state
analysis of the components in the load path delivering force to the component in
question
J = ⅓[1.0+2(2.0)] = 1.67 for the performance level S-2 and J = 2.0 for S-4
J = 1.0 where specifically noted when components in the load path are to

remain elastic
Generally structural connection strengths are considered force controlled actions
unless specifically allowed by ASCE 41 Chapters 4 through 8 to be considered
deformation controlled.
•

Overturning effects on the vertical elements of the lateral force resisting system will be
evaluated per ASCE 41 Section 3.2.10.1 thus:
MST > MOT/(C1C2J) with J = 1.67 for S-2 and J = 2.0 for S-4
Or
0.9 MST > MOT/(C1C2 ROT) with ROT = 6.67 for S-2 and ROT = 9.0 for S-4

•

Continuity will be evaluated per ASCE 41 Section 2.6.5 so that smaller portions of the
structure are connected to the structure as a whole for a minimum load Fp as follows.
The connections are force controlled actions.
Fp = 0.133SXSW
J = 1.0

•

Diaphragms will be evaluated as flexible with a linear force distribution. The strength of
the diaphragm, wood chords and collectors are deformation controlled actions and will
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be evaluated per ASCE 41 Section 8.5 with m factors per ASCE 41 Table 8-3.
Horizontal torsional effects will not be included in the analysis.
•

Diaphragm ties between chords will be evaluated per ASCE 41 Section 2.6.6.3 and
2.6.7.1 as force controlled for a tension load Fp as follows.
Fp = χSXSW
J = 1.0
χ = 1.40 for S-2 and χ = 1.05 for S-4 at flexible diaphragms

•

Wall out-of-plane strength and anchorage to the foundation will be evaluated per
ASCE 41 Section 2.6.7.2 as force controlled for a design load Fp as follows.
Fp = χSXSW
J = 1.0
χ = 0.47 for S-2 and χ = 0.35 for S-4

•

Wall out of plane anchorage at the roof diaphragm will be evaluated per ASCE 41
Section 2.6.7.1 as force controlled for a design load Fp as follows, except that the
required anchorage will not exceed that required using the ASCE 7-10 wall anchorage
methodology.
Fp = χSXSW
J = 1.0
χ = 1.40 for S-2 and χ = 1.05 for S-4 at flexible diaphragms

•

Building separations will be evaluated per ASCE 41 Section 2.6.10.1 where the
structure is not interconnected per ASCE 41 Section 2.6.9.1.

•

For foundation analysis, the soil is classified as deformation controlled per ASCE 41
Section 4.4.3.2.1; except soil bearing capacity shall be classified as force controlled
where alternate overturning method per ASCE 41 Section 3.2.10.1 is used. The soil
capacity qc shall be determined thus:
qc = 3qallow

•

Structural steel design strengths will be determined per AISC Load and Resistance
Factor Design specification 2010 (AISC 360-10) procedures except that φ shall be
equal to 1.0 for lateral loading.

•

Structural concrete design strengths will be determined per ACI 318-11 procedures
except that φ shall be equal to 1.0 for lateral loading. Component stiffness will be
determined per ASCE 41 Table 6-5. Cast-in-place anchor bolts will be evaluated per
Appendix D of ACI 318-08, except φ shall be equal to 0.5 for concrete-related failure
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modes for seismic loading. Development for cast-in-place reinforcing hooks, splices,
and dowels will be per ASCE 41 Section 6.3.5. Reinforcing splices and connections
with cast-in-place reinforcing at concrete cold joints will be evaluated as part the
element(s) they are within and will be deformation controlled unless the element(s)
being evaluated is force controlled.
•

Structural reinforced masonry design strengths will be determined per ACI 530-11
procedures except that φ shall be equal to 1.0 for lateral loading. Reinforcing splices
and connections with cast-in-place reinforcing at joints including masonry to concrete
joints will be evaluated as part the element(s) they are within and will be deformation
controlled unless the element(s) being evaluated is force controlled.

•

Structural wood framing design strengths will be determined per ASCE 41 Section
8.3.2.2 and 8.3.2.3 using LRFD procedures per NDS 2012 except that the Resistance
Factor φ shall be equal to 1.0 for lateral loading, and the LRFD conversion factor KF
will be per NDS 2012.
Structural wood panel sheathing shear wall and diaphragm yield strengths will be
determined per ANSI/AF&PA SDPWS-08. Yield strength to be equal to the tabulated
nominal strengths.
Lateral demands on wood connectors such as nails, screws, and bolts are
deformation-controlled actions per ASCE 41 Section 8.3.3. Demands on bodies of
wood connections such as failure of the metal body of a holdown are force-controlled.
Yield strengths for connectors with capacities based on ICC or similar reports where
specific test data is not available will be determined by multiplying the published ASD
capacity by the conversation factor KF per LRFD procedures, and dividing the resultant
by any load duration factors included in the published capacity. Excepted strength will
be taken as 1.5 times the yield strength, and lower-bound strength will be taken as
0.85 times the expected strength.

•

Nonstructural Components will be evaluated per ASCE 41 Chapter 11 Supplement No.
1.

2. Mechanical Building Design Methodology:
•

The structure and its components will be evaluated for gravity and wind loading per
CBC 2013 and ASCE 7. Where existing framing cannot be sufficiently modeled in
order to justify their capacity in-place load testing will be performed to confirm
adequacy of the members.
The structure and its components will be evaluated for the Pseudo-Lateral
seismic force per ASCE 41 Section 3.3.1 equal to V as follows. Vertical seismic
effects will not be considered except as specifically required per ASCE 41
Section 2.6.11. The analysis will include static P∆ effects on the structure,
dynamic P∆ effects will not be include
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V = C1C2CmSaW
C1 = 1 + [(R-1)/(aT2)]
C2 = 1 + (1/800)[(R-1)/T]2
Cm = 1.0 per ASCE 41 Table 3-1
T = Ct(hn)β per ASCE 41 eq 3-6
R = (DCRmax/1.5)Cm ≥ 1.0
DCRmax = Maximum DCR = QUD/QCE for the primary vertical SFRS elements
•

Deformation controlled actions of the primary and secondary components of the
structures lateral force resisting system will be evaluated per ASCE 41 Section
3.4.2.1.1 and 3.4.2.2.1, and ASCE 41 Chapter 4 through 8 such that:
mκQCE ≥ QUD
m = component demand modification factors per ASCE 41 chapters 4 through 8
and CBC Table 3417.5, Note 1
κ = knowledge factor which will be taken as 1.0 for buildings investigated to the
Comprehensive Level.
Generally structural elements and member strengths are considered deformation
controlled actions unless specifically required by ASCE 41 Chapters 4 through 8 to be
considered force controlled.

•

Force controlled actions of the primary and secondary components of the structures
lateral force resisting system will be evaluated per ASCE 41 Section 3.4.2.1.2 and
3.4.2.2.2, and ASCE 41 Chapter 4 through 8 such that:
κQCL ≥ QUF
κ = knowledge factor which will be taken as 1.0 for buildings investigated to the
Comprehensive Level.
QUF = QG ± (QE/C1C2J)
QUF is limited by maximum action that can be developed based on limit-state
analysis of the components in the load path delivering force to the component in
question
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J = ⅓[1.0+2(2.0)] = 1.67 for the performance level S-2 and J = 2.0 for S-4d.
J = 1.0 where specifically noted when components in the load path are to

remain elastic
Generally structural connection strengths are considered force controlled actions
unless specifically allowed by ASCE 41 Chapters 4 through 8 to be considered
deformation controlled.
•

Overturning effects on the vertical elements of the lateral force resisting system will be
evaluated per ASCE 41 Section 3.2.10.1 thus:
MST > MOT/(C1C2J) with J = 1.67 for S-2 and J = 2.0 for S-4
Or
0.9 MST > MOT/(C1C2 ROT) with ROT = 6.67 for S-2 and ROT = 9.0 for S-4

•

Continuity will be evaluated per ASCE 41 Section 2.6.5 so that smaller portions of the
structure are connected to the structure as a whole for a minimum load Fp as follows.
The connections are force controlled actions.
Fp = 0.133SXSW
J = 1.0

•

Diaphragms will be evaluated as flexible with a linear force distribution. The strength of
the diaphragm, wood chords and collectors are deformation controlled actions and will
be evaluated per ASCE 41 Section 8.5 with m factors per ASCE 41 Table 8-3.
Horizontal torsional effects will not be included in the analysis.

•

Building separations will be evaluated per ASCE 41 Section 2.6.10.1 where the
structure is not interconnected per ASCE 41 Section 2.6.9.1.

•

For foundation analysis, the soil is classified as deformation controlled per ASCE 41
Section 4.4.3.2.1; except soil bearing capacity shall be classified as force controlled
where alternate overturning method per ASCE 41 Section 3.2.10.1 is used. The soil
capacity qc shall be determined thus:
qc = 3qallow

•

Structural concrete design strengths will be determined per ACI 318-11 procedures
except that φ shall be equal to 1.0 for lateral loading. Component stiffness will be
determined per ASCE 41 Table 6-5. Cast-in-place anchor bolts will be evaluated per
Appendix D of ACI 318-08, except φ shall be equal to 0.5 for concrete-related failure
modes for seismic loading. Development for cast-in-place reinforcing hooks, splices,
and dowels will be per ASCE 41 Section 6.3.5. Reinforcing splices and connections
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with cast-in-place reinforcing at concrete cold joints will be evaluated as part the
element(s) they are within and will be deformation controlled unless the element(s)
being evaluated is force controlled.
•

Structural wood framing design strengths will be determined per ASCE 41 Section
8.3.2.2 and 8.3.2.3 using LRFD procedures per NDS 2012 except that the Resistance
Factor φ shall be equal to 1.0 for lateral loading, and the LRFD conversion factor KF
will be per NDS 2012.
Structural wood panel sheathing shear wall and diaphragm yield strengths will be
determined per ANSI/AF&PA SDPWS-08. Yield strength to be equal to the tabulated
nominal strengths.
Lateral demands on wood connectors such as nails, screws, and bolts are
deformation-controlled actions per ASCE 41 Section 8.3.3. Demands on bodies of
wood connections such as failure of the metal body of a holdown are force-controlled.
Yield strengths for connectors with capacities based on ICC or similar reports where
specific test data is not available will be determined by multiplying the published ASD
capacity by the conversation factor KF per LRFD procedures, and dividing the resultant
by any load duration factors included in the published capacity. Excepted strength will
be taken as 1.5 times the yield strength, and lower-bound strength will be taken as
0.85 times the expected strength.

•

Nonstructural Components will be evaluated per ASCE 41 Chapter 11 Supplement No.
1.

Mathematical Modeling and Analysis Assumptions
1. Locker Room Building Modeling and Analysis:
The structure will be analyzed in 2D with the Linear Static Procedure (LSP). The LSP is
appropriate for this building, as it meets the requirements of ASCE 41 Section 2.4.1 and
2.4.1.2. The building will be analyzed assuming fixed base foundations, and that the wood
diaphragms are flexible per ASCE 41 Section 3.2.4.2. The majority of the analysis is done
with hand calculations.
2. Mechanical Building Modeling and Analysis:
The structure will be analyzed in 2D with the Linear Static Procedure (LSP). The LSP is
appropriate for this building, as it meets the requirements of ASCE 41 Section 2.4.1 and
2.4.1.2. The building will be analyzed assuming fixed base foundations, and that the wood
diaphragms are flexible per ASCE 41 Section 3.2.4.2. The majority of the analysis is done
with hand calculations.

QUATTROCCHI KWOK ARCHITECTS/ ZFA STRUCTURAL ENGINEERS
COSTA ENGINEERS/ O’MAHONY & MYER ENGINEERS
14

Evaluation and Design Criteria Report
Healdsburg HS – Swim Center
DSA Application Number: TBD
Date: January 19, 2015

Material Properties
The following material properties are lower bound strengths, unless otherwise noted, which are
used for the initial analysis of the structure. To allow for potential variability in material property
testing results, lower bound strengths are typically used for all initial calculations, including
force-controlled and deformation-controlled actions.
1. Locker Room Building Material Properties:
•

•

Soils
Allowable bearing pressure

qallow = 2500 psf based on BACE Geotechnical Report
dated 8/31/1995

Structural Steel
TS material per ASTM A500 Grade B
Yield Strength
fy = 46 ksi based on original specifications
Carbon equivalent
TS material is weldable
Plate material per ASTM A36
Yield Strength
fy = 36 ksi based on original specifications
Carbon equivalent
Plate material is weldable
Bolt and anchor bolts material per ASTM A307
Yield Strength
fy = 36 ksi based on original specifications
Carbon equivalent
Bolt material is not weldable
Weld material E70XX low hydrogen:
Yield Strength
fy = 70 ksi based on original specifications

•

Concrete
Foundations
Compressive Strength

f’c = 2500 psi based on original specifications

Slab on Grade
Compressive Strength

f’c = 3000 psi based on original specifications

Reinforcing Steel #5 and larger ASTM A615 grade 60
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Yield Strength

fy = 60 ksi based on original specifications

Reinforcing Steel #4 and smaller ASTM A615 grade 40
Yield Strength fy = 40 ksi based on original specifications
•

Reinforced Masonry
Fully grouted CMU
Condition
Compressive Strength
Tensile Strength
Shear Strength
Elastic Modulus
Shear Modulus

Good per ASCE 41 Section 7.2.2.1
f’m = 1500 psi based on original specifications
Not Applicable – Masonry is reinforced
Not Applicable – Masonry is reinforced
Em = 550f’m = 825,000 psi per ASCE 41 Table 7-1
Gm = 0.4Em = 330,000 psi per ASCE 41 7.2.2.7

Reinforcing Steel #5 and larger ASTM A615 grade 60
Yield Strength
fy = 60 ksi based on original specifications
Reinforcing Steel #4 and smaller ASTM A615 grade 40
Yield Strength
fy = 40 ksi based on original specifications

•

Wood Framing
2x and 4x Sawn lumber framing (studs, plates, blocking, joist, beams and posts)
Material grade
Douglas Fir #2 based on original specifications
6x and larger Sawn lumber framing (beams and posts)
Material grade
Douglas Fir #1 based on original specifications
Glue Laminated Beams
Material and Combination DF/DF 24F-V4 based on original specifications
Roof and wall sheathing
Material grade

APA rated exterior glue plywood

2. Mechanical Building Material Properties:
•

Soils
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Allowable bearing pressure

•

Concrete
Foundations
Compressive Strength

qallow = 2500 psf based on BACE Geotechnical Report
dated 8/31/1995

f’c = 2500 psi based on original drawings

Slab on Grade
Compressive Strength
Reinforcing Steel
Yield Strength
•

Wood Framing
2x wall studs
Material grade
4x and larger posts
Material grade

f’c = 2500 psi based on original drawings

fy = 40 ksi based on original drawings

Douglas Fir Construction Grade based on original
drawings
Douglas Fir #1 based on original drawings

2x and larger joists, beams and rafters
Material grade
Douglas Fir #1 based on original drawings
Glue Laminated Beams
Material
Roof and wall sheathing
Material grade

Douglas Fir based on original drawings

Douglas Fir Structural I plywood based on original
drawings

Material properties will be validated through material testing and data collection, as outlined in
the following sections. After analysis of testing results, the original design assumptions will be
reviewed to verify that the proposed retrofit is still acceptable.
Per ASCE 41 Section 2.4.4.4, the expected strength of a component shall be used when
analyzing deformation-controlled actions and the lower-bound strength shall be used for forcecontrolled actions.
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The material properties used to calculate the component strengths will be based on the mean
values of the test results for expected strength and the mean values minus one standard
deviation for the lower-bound strength, per ASCE 41 Section 2.4.4.5. Except where original test
data or material specifications in the original documents are used the lower-bound strength shall
not be less than the specified strength, and the expected strength shall not be less than the
specified strength times the material expected strength factors per ASCE 41 Chapters 4 through
8.

Data Collection and Materials Testing
Data Collection and Materials Testing
For these buildings, data collection shall be to the Comprehensive Level as defined in ASCE 41
Section 2.2.6.3, additional testing of the gravity framing members will be as noted below. A
visual inspection of each building has been performed. The data collection and material testing
will be completed prior to completion of construction.
Soils
Soils data collection and materials testing will be completed per Geological and Site Related
Hazards section of this report below. The design strength of the soils from the original
construction documents will be used.
Structural Steel
Testing of the existing steel and connectors will be completed per ASCE 41 Section 5.2.2.3 at
locations specified below. Structural steel is not part of the lateral system in either building.
The Locker Room building has limited steel beams and columns that support gravity loads.
•

TS material used as beams and columns is to have a coupon taken from each member
up to three coupons from each nominal size, to be tested for yield and tensile strengths.

Concrete
Testing of the existing concrete and reinforcing will be completed per ASCE 41 Section 6.2.2.3
at locations specified below. The concrete in both buildings is limited to the foundations and
slabs on grade.
Concrete core samples to determine concrete compression strength will be taken from each of
the buildings meeting the following requirements:
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•
•

A minimum of 3 samples to be taken from concrete foundations from each building.
A minimum of 3 total samples to be taken from interior concrete slabs on grade from
each building

Reinforcing steel samples to determine steel yield and ultimate strength will be taken from each
of the buildings meeting the following requirements:
•

A minimum of 3 samples to be taken from concrete foundations from each building.

Reinforced Masonry
Testing of the existing masonry and reinforcing will be completed per ASCE 41 Section 7.2.2.3,
C7.2.2.3, and 7.2.2.8 at locations specified below. Exterior and interior bearing and shear walls
at the Locker Room Building are masonry.
Masonry core samples to determine masonry compression strength per ACI 530.1 Table 2 will
be taken from the Locker Room Building meeting the following requirements:
•
•
•

A minimum of 2 total samples to be taken from each shear wall line.
A minimum of 8 total samples to be taken.
A minimum of 3 total samples per 3000 ft2 of wall surface area

Masonry prism samples to determine masonry compression strength per ASCE 41 Section
7.2.2.3, and masonry elastic modulus in compression per ASCE 41 7.2.2.4 will be taken from
the Locker Room Building meeting the following requirements:
• A minimum of 3 total samples to be taken.
Reinforcing steel samples to determine steel yield and ultimate strength will be taken from the
Locker Room Building meeting the following requirements:
•

A minimum of 3 total samples to be taken from masonry shear walls.

Flexural tensile strength and shear strength of the masonry will not be tested as all of the
masonry is reinforced per existing drawings. Scanning of the masonry walls will be performed to
confirm the reinforcing spacing per the existing drawings meeting the following requirements:
•

A minimum of 3 four foot square areas to be scanned of the masonry shear walls.
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Wood Framing
Existing wood framing verification and or testing will be completed per ASCE 41 Section 8.2.2.3
and C8.2.2.3 at locations specified below. Plywood shear walls and diaphragms resist lateral
forces, and sawn lumber roof and wall framing support gravity loads in both buildings.
Lumber grade and material shall be determined in 3 separate locations in each of the buildings
as they occur for the following wood framing members:
•
•
•
•
•
•
•

2x wood stud wall framing members
4x or larger wood posts
2x wood joists
4x or larger sawn lumber beams
2x manufactured wood truss member
2x field built wood truss member
GLB members

Material shall be graded based on visual observation or testing per ASCE 41 Section 8.2.2.4.2.
Capacity of the existing manufactured trusses will be tested with in field load testing loading the
top chord of 3 adjacent trusses with sand bags equal to the ASCE 7 required live load. The
existing deflection to be measured prior to loading, the loading to be left in place for seven days
and the deflection measured again after loading is removed.
The existing hidden conditions at the roof plywood diaphragm to be exposed in 2 one square
foot areas in each building to confirm plywood nailing conforms to the original drawings.

Geological and Site Related Hazards
A soils and geologic hazard report for the site is being prepared.
The report will be submitted to the California Geological Survey (CGS). The CGS acceptance
letter and project number will be provided to DSA upon receipt, along with a copy of the final
report.
The geologic hazard report provides recommendations for the seismic loading criteria
parameters in accordance with the provisions of the 2013 CBC and specifying seismic loading
criteria consistent with the requirements for BSE-1 and BSE-2 in ASCE 41-06.
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• Appendix D - Accessibility Requirements
The Project building site including all existing adjacent features such as parking lot, sidewalks,
and other features shall be designed and re-constructed for accessibility, in compliance with
Title 24, Part 1, Chapter 4, Sections 4-302 and 4-307(a) & (b), and Chapter 5, Section 5-101.
1) Approach: Off-Site path of travel, on-site parking, passenger drop-off, on-site path of
travel, walkways, curb ramps and pedestrian ramps will be designed and replaced in
strict conformance with Title 24 Accessibility requirements.
2) Building Plan: Entrances, floors, levels and all egress exits shall be in conformance with
Title 24 Accessibility requirements.
3) Occupancy: The project improvements include bringing the existing pool building in
conformance with Title 24 Accessibility requirements.
4) Swimming Pools: The pools comply through provision of an accessible ramp and lift.
Refer to attached plans for required improvements.

• Appendix E & F - Fire and Life Safety Requirements
The Project building does not currently have any fire sprinkler system and fire alarm or fire
detection systems however, is equipped with fire extinguishers.
1) Fire Protection: The Project will be designed automated fire alarm and smoke detection
equipment throughout, and in compliance with Title 24, Part 2, Chapter 9. In addition, the
building should be equipped with a Clean Agent extinguishing system in compliance with
Section 904, 2013 CFC.
2) Fire Department Access and Egress to the Project building is currently fully compliant
with vehicle access from Monte Vista or Prince Avenues on a paved access road more
than 20-feet in width, and a fire hydrant directly in front of the pool building, and less
than 50-ft distant, refer to attached site plan.
3) All access and egress doorways shall be fully compliant with Chapters 10 of both 2013
CFC, and 2013 CBC.
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• Appendix H - Building Systems Overview
The Project building’s electrical, mechanical, and plumbing systems appear to be in good
condition:
1) Mechanical Systems: All gas fired furnances are operable and in good condition.
2) Plumbing Systems: All toilets, urinals and sinks are operable and in good condition.
3) Electrical systems: All panels, breakers, feeders, main distribution panel and associated
conduit, wiring, lighting/devices are operable and in good condition.

• Appendix J - Mechanical and Plumbing Requirements
The existing Swim Center should be fully compliant with all aspects of Title 24, Part 4, 2013
California Mechanical Code, and Part 5, 2013 California Plumbing Code.
Mechanical:
The mechanical systems are in good working condition. There are three high efficiency gas fired
condensing furnaces, two of which are heating only the other has a DX cooling coil and remote
condensing unit. The two furnace’s without cooling serve each of the two locker rooms with
overhead ductwork and ceiling mounted grilles and registers. The cooling unit, servers the lobby
area. The furnace’s are located in a mechanical room and are floor mounted with easy access.
The controls are basic time clock type without an energy management system.
Although the systems are in good working condition, they are nearing the end of their design
life, as they appear to have been installed around 2000-01 during the last modernization.
Plumbing:
Toilet Rooms:
Both the Men’s and Women’s restrooms are in good working order and condition. The toilets are
floor mounted and urinals wall mounted, both are equipped with manual flush valves, 1.6 and
1gpf respectively. The lav’s are counter mounted with manual faucets. The drain pipes are
protected with covers. The showers have single lever thermostatic mixing valves. There is one
ADA shower in each bathroom. The ADA shower stall does not have a hand held shower head,
but does have a fold down bench seat and grab bars.
All plumbing fixtures are ADA compliant, however the flow rates do not meet current Cal Green
Code requirements.
The domestic water heater for showers is in good condition, however it appears to have been
installed during the last modernization, around 2000-01. With that, it may have another 5 years
of useful life remaining, depending on water quality.
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Pool heaters:
Appear to be in good condition and working order, however, as noted above, they are 2000-01
era and are likely nearing the end of their useful life. The flues are showing signs of rusting.
Expect to replace within 5 years with good maintenance and water quality.

• Appendix K – Electrical and Fire Safety Requirements
The existing Swim Center should be fully compliant with all aspects of Title 24, Part 3, 2013
California Electrical Code.
The following system changes will be required in order to make the building suitable for Student
use and meet current code:
•
•
•
•

New fire alarm system (for Student use).
New lighting controls (only if lighting systems upgraded).
New pool deck lighting (if night time use or pool deck events).
New emergency lighting and exit signs (for Student use).

Building Survey Information
Electric Service:

The facility is served from a small exterior pad mounted transformer, underground to
a 200 Amp rated, 3‐Phase service panel board. The service is metered by the City of
Healdsburg power department with Meter # 14949.
The service appears to be adequate for the intended loads, but would probably not be adequate
for any building expansion, since it is limited to 200 amps and the utility transformer appears to
be fairly small.
There are no issues or changes required to the electric service, to allow Student use of the
facility.
Branch Power System:
All of the branch loads in the facility (for lighting, power, and misc. loads), are currently powered
from two branch panel boards, with concealed branch circuit conduit and wiring systems.
The pool equipment is also powered from sub‐feeds from the main service and all connections
and starters appear to be adequate and in working order.
There were no specific issues noted with the branch circuit systems. No changes would be
required to allow Student use.
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Fire Alarm System:
There is no building fire alarm system at the facility.
In order to be suitable for Student use, the building should be provided with an automatic fire
alarm system. The system should include ceiling mounted smoke detectors throughout all
spaces, as well as wall mounted horn/strobe devices for alarm notification.
Due to the proximity to the High School, it is recommended, but not required, that the new
system be connected to the existing High School Campus system. Since the campus system is
existing, and the pool facility is provided with telephone connections, if the new system was tied
to the existing campus system, the newer voice evacuation code requirements in affect in 2014
and after, would not be required.
If the system was to be stand‐alone (not interconnected to the campus system), and the
building occupancy was considered type E with 50 or more occupants, then a voice evacuation
system would be required.
Lighting Systems:
Interior lighting consists primarily of surface mounted older style fluorescent wrap‐around
lensed fixtures and some recessed down lights that have been retrofitted to compact
fluorescent lamping. Locker Rooms include surface mounted fluorescent fixtures as well.
Other than the fact that the existing lighting is rather old and energy inefficient by today’s
standards, there were no specific issues noted with the lighting systems. If the lighting systems
and controls are left as‐is, with no changes, then current Title 24 would not be triggered and no
changes would be required to allow Student use.
Exterior Lighting:
General exterior lighting seems adequate, with various fluorescent wall pack fixtures around the
building perimeter, HID light poles in the parking lot, and numerous fluorescent building
mounted exterior lighting at the Pool Deck area for night time safety lighting. There are also
two pole mount flood lights at the grass lawn to the West of the pool deck, to provide additional
security lighting at the opposite end of the pool.
Based on the height and angle of illumination form the lighting sources at the pool deck, the
pool deck lighting is only adequate for area safety illumination and should not be relied upon for
night time swimming events or gatherings at the pool. In order to safely illuminate a pool area
for night time use, the sources should be installed much higher and be properly directed to
avoid veiling reflections from the water surface, that might hide objects or bodies under the
water. The bright spot lights at the lawn area provide too much glare and the under soffit
lighting at the building edge will not provide enough light throw to uniformly illuminate the pool
deck to IES standards.
As long as the pool is not used for night time events or gatherings, the exterior lighting should
be suitable for Student use. If the intent is to utilize the pool for night time events, then we
recommend that new pool deck lighting be installed (with controls), to properly illuminate the
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deck area. Other portions of the exterior lighting at the font and sides of the building appear to
be adequate.
Lighting Controls:
Lighting switching appears to be original, with standard wall type switches. The front Lobby
Reception Desk has a bank of switches that are tied to a bank of lighting contactors in the
Janitors Closet, to allow facility group lighting control. There are no other modern occupancy
sensors or other special automatic controls present.
The current lighting controls will not comply with Title 24, but if not changed, can remain in
place. If lighting changes are undertaken, the new lighting and controls must meet the new
more stringent 2013 CA Energy Efficiency Standards. This will require new high efficiency
fixtures and automatic multi‐level controls.
Emergency Lighting:
Emergency lighting and exit signs are provided at various areas in the Locker Rooms with
surface
ceiling and wall mounted (normally off) battery pack fixtures. The coverage of these units may
fall just short of the current code of 1 foot candle average (0.1 fc minimum) in the path of
egress. Units are too far apart to provide the average values and uniformity required.
There are LED type exit signs in the Locker Rooms at each of two exits, however some
additional
signage would be required to properly identify the exit route from all angles.
There are no Exit signs or emergency lighting units in the main Lobby or Staff Rooms.
In order to be suitable for Student use, the emergency lighting and Exit signs in the building
should be replaced. This should include new wall‐pack (normally off) battery fixtures, installed
at more locations, as well as new and additional exit signs to identify the egress path.
Telephone / Data Systems:
Telephone and Internet (Data) services appear to be present and are located in a small
enclosed data cabinet in the Staff / Lifeguard Room. The cabinet is mounted high on the wall
and is fully enclosed and lockable. This is typical is School facilities.
Various telephone and data outlets and wiring exist throughout the facility (i.e. Reception
Counter, Pool Equipment Room, and Staff Rooms).
There were no specific issues noted with the telephone / data systems. No changes would be
required to allow Student use.
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Index to Attached Documents
1) Assessment Site Plan (11x17)
2) Assessment Floor Plan (11x17)

Index to Enclosed CD Attachments
1)
2)
3)
4)

Existing drawings for pools and mechanical bldg, by Milton R. Johnson, 1979
Existing drawings for pool building, by Kenneth P. Munson, 2000
Photos of existing building and site.
Enlarged assessment site and floor plans

QUATTROCCHI KWOK ARCHITECTS/ ZFA STRUCTURAL ENGINEERS
COSTA ENGINEERS/ O’MAHONY & MYER ENGINEERS
26

QUATTROCCHI KWOK
ARCHITECTS
PROP. LINE EST.

636 FIFTH ST.
SANTA ROSA, CA 95404
(707) 576-0829
(707) 576-0295 FAX

SCHOOL ST

DSA APPL #
47796

GARDEN CT

MONTE VISTA AVE

25' WIDE EVA

DSA APPL #
49785

DSA APPL #
49785

BLDG
G
ROP

BLDG
I

DSA APPL # 20987,
24313, 63320

BLDG
C
BLDG
B

F.H.

BOY'S LOCKER
ROOM

DSA APPL #
11099, 30359,
44534, 64320

BLDG
F

DSA APPL # 11099,
57623, 64320

DSA APPL #
30355, 101216

25' WIDE EVA

F.H.

LOT 1

BLDG
E2

BLDG
E1

PROPERTY LINE EST.

HEALDSBURG
HIGH SCHOOL
COMMUNITY
SWIM CENTER

DSA APPL #
50215, 51427, 52742

DSA APPL # 11099,
57623, 64320

1024 Prince Ave
Healdsburg, CA 95448

BLDG
E3
DSA APPL # 14064,
20987, 25847,
101216

DSA APPL # 11099,
14064, 64320

BLDG
A

HEALDSBURG
UNIFIED SCHOOL
DISTRICT

DSA
APPL
#101216

DSA APPL #
101216, 111257

DSA APPL
#101216

F.H.

DSA
APPL
#111257

COMMUNITY
SWIM CENTER

POOL 2

POWELL AVENUE

MECH. RM.

LOT 3

DSA APPL #
100067

POOL 1
25' WIDE EVA

LOT 2
F.H.

F.H.

LOT 4

DRIA DR
ALEXAN

P:\1435.01 - HUSD Pool Cntr DSA Cert Assesmt, HUSD\Drawings\01-PD\1435.01 SITE PLAN.pln;1/19/2015;11:30 AM

POOL BUILDING

PRINCE AVENUE

ARCH PROJECT NO:

1435.01

DRAWN BY:
DRAWING SCALE:
PROPERTY LINE EST.

PTN:

DSA SUBMITTAL
NORTH

0

20'

50'

100'

JAN 19, 2015
SHEET TITLE

SITE PLAN
EXISTING
SHEET NUMBER

A-1.1

CH

QUATTROCCHI KWOK
ARCHITECTS

636 FIFTH ST.
SANTA ROSA, CA 95404
(707) 576-0829
(707) 576-0295 FAX

PROVIDE DROP-OFF AREA
(TRONCATED DOMES)

(E) BOLLARDS

PROVIDE ACCESSIBLE PATH OF TRVEL
TO HIGH SCHOOL CAMPUS, SEE SITE PLAN A-1.1

ACCESSIBLE PARKING STALLS
AND PATHWAY TO ENTRY

HEALDSBURG
HIGH SCHOOL
SWIM CENTER
PROVIDE ACCESSIBLE BENCH
AND LOCKERS
PROVIDE ACCESSIBLE BENCH
AND LOCKERS

1024 Prince Ave
Healdsburg, CA 95448

HEALDSBURG
UNIFIED SCHOOL
DISTRICT

P:\1435.01 - HUSD Pool Cntr DSA Cert Assesmt, HUSD\Drawings\01-PD\1435.01 SITE PLAN.pln;1/19/2015;3:31 PM

PROVIDE ACCESSIBLE
SINK AND CABINET

PROVIDE ACCESSIBLE
SHOWER IMPROVEMENTS

PROVIDE ACCESSIBLE
SHOWER IMPROVEMENTS

1435.01

ARCH PROJECT NO:

CH

DRAWN BY:

PROVIDE ACCESSIBLE
SHOWER CONTROLS

PROVIDE ACCESSIBLE
COUNTER

DRAWING SCALE:

PROVIDE ACCESSIBLE
SHOWER CONTROLS

1/4" = 1'-0"

PTN:

DSA SUBMITTAL
PROVIDE ACCESSIBLE SIGNS
THROUGHOUT

NORTH

JAN 19, 2015
SHEET TITLE

POOL BUILDING
FLOOR PLAN
SHEET NUMBER

A-1.2

