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Topics

» Suction Entrapment Hazards
* Code Requirements for New Construction
* Compliance Options & Requirements

* Existing Pools & Spas
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Suction Entrapment Hazards

» Hair Entrapment

» Body Suction Entrapment
» Limb Suction Entrapment
» Evisceration

» Mechanical Entrapment (non-suction)



/—\. ' !ac!ground

Reported Entrapment Cases

e Data Available from the CPSC is collected from several
sources:

e NEISS - National Electronic Injury Surveillance System
e INDP - A Review of In Depth Investigations

e [PII - Injury and Potential Injury Incidence File
e DTHS - Death Certificate File

APSP-7 Writing Committee, compiled, categorized, and
evaluated each case in formulating the Standard.



U.S. Consumer Pro‘duct Safety

Commission Data

Table 5

Reported Circulation Entrapments Associated with Pools, Spas, and Whirlpool Bathtubs
by Entrapment Type and Product Category, 2008-2012

Entf::l‘)cl:t::o;yp e Pool Spa Whirlpool Bathtub Row Total
Body 3 6 4 13
Limb 8 1 3 12
Mechanical 5 - 1 6
Hair 5 5
Evisceration/ 5 { ;
Disembowelment
Total 18 13 8 39

Source: CPSC databases, including NEISS, IPII, DTHS, and INDP. Data extracted and entrapment database

updated in January 2013. Reporting 1s ongoing for all of these years.

Three Root Causes

Flow — Suction - Mechanical
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"~ Flow — Suction — Mechanical

Three Root Causes

Suction Safety is like a stool

with three legs. If one leg fails, ..,.
the system fails

One leg cannot “backup”

another leg

ANSI/APSP-7 includes all

three legs
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Flow — Suction - Mechanical

* Water Flowing = Hair Entrapment
e Suction not excessive — unlisted, flat cover
e Safety cover installed, properly maintained — flow to high
e With SVRS, or Vent, or Gravity Drainage, or Multiple Drains.

® The PROBLEM:

e Wrong cover flow rating for system flow
e Drain cover not Certified (flow rating unknown)

e Most not aware that this can be a problem
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Flow — Suction - Mechanical

* Water Flow Blocked = Body Entrapment
e Single suction outlet
e No safety drain cover
e Safety cover missing, broken, not properly maintained
e Swimmer can block the outlet
e Stomach, back, back and arms, upper leg

* The PROBLEM:

* Single point suction that can be blocked



! 7 !ac!ground

Flow — Suction - Mechanical

Evisceration
e Near instantaneous — ¥4 of a second @ 60 gpm
e Injury at the speed of flowing water

e 27 pipe flowing at 63 GPM = 6 ft. per second / 18 ft.
in 3 seconds (8.7 Ibs. of liquid per second)

® The PROBLEM:

e Single outlet and missing/broken cover and buttock seal
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Cause of Evisceration




Flow — Suction - Mechani

cal

Open pipe = Injury or Death
e Openings large enough for hand or foot
e Limb goes in, can’ t be pulled out
e Rescuers need jackhammer

Suction increases Limb Entrapment

hazard

e Suction surprises and pulls limb
e Limb stuck after suction stopped

Small hole = finger entrapment
e Y% inch hole in thin drain cover
e Entraps like sticking ring on finger

The PROBLEM:

e Broken or Missing drain covers
e Drain covers not Certified
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General Requirements

There is no backup for a missing or damaged

suction outlet cover/grate. If any cover/grate
is found to be damaged or missing, the pool
or spa shall be immediately closed to bathers.

Limb entrapments have occurred when no water was
flowing through the pipe - it was just exposed.



! lequwements

Three Elements of the Code

1. Listed Safety Covers — what’ s required &
how to comply

2. Water Velocity — what' s required & how to
comply

3. Placement of Submerged Suction Outlets
(Drains) — what s required & how to comply



/—\. | !ecllon 4.5

Listed Safety Covers

* Listed suction outlet(s). Suction outlet covers/grates
shall be tested and listed by a nationally recognized
testing laboratory as conforming to the most recent
edition of ANSI/ASME A112.19.8 Standard for
Suction Fittings for Use in Swimming Pools, Wading
Pools, Spas and Hot Tubs and include a permanently
marked flow rating tested to prevent hair entrapment.



ANSI/ASME A112.19.8

Standard for Suction Fittings
(included in ANSI/APSP-7, 2006)

e Finger Entrapment Test
e Body Entrapment Test
e UV Testing

e Fastener Test

e Hair Test
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& 4.6.2
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Minimum flow ratings

When used, submerged suction outlet arrangements shall
be single unblockable, dual, or three-or-more.

Single or dual outlets. The flow rating for each listed
cover/grate shall be greater than the maximum system flow
rate.

Three or more outlets. For a system with three or more
covers/grates, the sum of the flow ratings shall be at least
twice the maximum system flow rate.

Example: Two (2) 100 GPM cover/grates and one (1) 60 GPM cover/grate
would have an allowable maximum system flow rate of 130 GPM

(100 + 100 + 60) / 2 = 130)
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Covers may be verified at
plans submittal and/or inspection

* Manufacturers specifications, showing make and model of
the drain covers, may be required at plans submittal.

* Inspector may require the covers to be on site at one of the
inspection phases. Listed covers will have " ANSI/ASME
A112.19.8" and, a flow rating “X GPM", and Manufacturer
and Model.
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Water Velocity Requirements

* Water velocity 1n field fabricated piping is based on
the maximum system flow rate.

® Water velocity in branch suction piping is based on
maximum system flow rate and shall be limited to 6
feet per second when one of a pair of drains 1s
blocked. In normal operation then, the branch suction
piping velocity 1s 3 feet per second.



Water Velocity

Thick Line = 3 Feet Per Second Maximum
With Both Suction Outlets Flowing

® \@

/ =

Branch ..
Piping

Thin Line = Residential: 8 Feet Per Second Maximum
Public: 6 Feet Per Second Maximum
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~  Specify V

s

elocity at plans submittal

Builder must specify flow rate & pipe size with plans submittal.
Chart shows pipe size required per flow rate specified.

PIPE SIZE |6 fps (branch) |8 fps (trunk) |10 fps (return)
Sch. 40 PVC GPM GPM GPM
1% in. 38 51 64
2 in. 63 84 105
214in. 90 119 149
3in. 138 184 230
4 in. 238 317 397
6 in. 540 720 900




- Maximum System Flow Rate

The maximum system flow rate shall be determined
by one of the following:

- Total Dynamic Head (TDH) calculation for the circulation
system of each pump; or

— Simplified TDH calculation (see definition); or
— The maximum flow capacity of the new or replacement pump,

which shall be limited by the criteria of the maximum velocity
requirements



!! Iompliance

The Process

1) Determine the pool (spa) volume in gallons.
2) Determine the required (or desired) flow rate in gpm.
3) Calculate the Resistance 1n the system (TDH)

4) Select pump using pump curve to deliver the specified
flow rate

5) Size piping based on achieving the specified flow rate



The Calculations

* Total dynamic head (TDH): The sum of all resistances in
a complete operating system (pipe, fittings, valves, filter,
heater, etc.)

* Simplified TDH calculation: A method of determining
the maximum system flow rate using hydraulic calculations
based on the lowest possible total dynamic head (TDH) for
a circulation system. For example, using the shortest
distance between the pool and the pump, omitting the
calculations for fittings/valves, and using the best
performance ratings for filters and heaters.



Here’ s how TDH is Calculated

4 ft. vertical riser

— / 21
1M \‘ > 2 ol I H

= .7~— Don’ t count the skimmer piping
2. vertical "5‘*\"A a (drain safety, not skimmer safety)

Pump

40 ft.

32n

: 11
i :\\
Chlorinator O 3 ft. vertical riser
a
i
90 fL.

Measure the pipe, count the fittings,
valves, equipment, return & drain fittings

ANSI-7



Our Working Example




Total Dynamic Head In Feet Of Water

Pump Performance Curve
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ANSI/APSP-7, 2006

FRICTION LOSS - WATER g°"‘.'°"a“°e |
ection 4.4.1

EH

Flow Velocity & Friction Loss — Schedule 40 Pipe
2 I - = I N B = 2| o = O
§ |fs |52 |23 |®< |82 |88 |Ts| 85|28 |T<|55|258|%s|53 283 |Ts |52 |85 || 53|23 |%<| 85 | 23
2 |9f |S5 |5 |95 |35 |55 |92 |85 |5 |95|35 |25 |98 |35 |25 |95 |55 |25 (95|35 |5 |95 &8s | =8
= g8 (2 |8l |gs |2 |8l |g8 |22 |82 |82 |32 |82 |82 |22 |82 |88 |2 (82 |B2 |22 |82 (88|32 |82
] 8~ |83 | =g |2~ |83 |~g |3a” |83 g |38 |8z | ™ |&° |83 >3 |32 |83 mg |37 |83 |mg |3 83 | T3
Y in Y in. 1
1 [173] 208090 | 063 051 0.22 1in. 1Y in. 1% in.
2 | 226| 416|180 | 1.26| 1.02| 0.44 [ 077 055[ 024 | 044 [ 014 [ 006 | 0.33 [ 0.07 [0.03 @ 3in,
5 | 564 2344 (1015 | 316 | 573|248 | 193 | 172 075 | 1.11 | 044 | 049 | 0.81 | 0.22 [0.09 | 0.49 T*w#B6[0.029 | 0.30 8]0.016 | 0.22 | 0.015[0.007
7 | 7.90 [43.06 (1864 | 443 |1052| 456 | 272 | 317 | 137 | 155|081 | 035 | 1.13 | 038 (017 | 069 | 0.11 |0.048 [ 049 | 0.051[ 0.023] 0.31 | 0.021|0.009
10 [11.28 [82.02 (3551 | 6.32 | 20.04 | 8.68 | 3.86 | 6.02 | 261 | 221|155 | 067 | 162 [ 072 |031 | 0.98 | 0.21 [0.091 | 068 | 0.09 | 0.039] 0.44 | 0,03 |0.013
15 ain. 9.48 |42.46 (1839 | 579 |12.77 | 553 | 331 | 328 | 142 | 242 | 1.53 |066 | 146 | 045 019 | 103 | 0.19 | 0.082 0.66 | 0.07 | 0.030
20 |051[ 003] 0013|1265 7234 [31.32 | 7.72 [21.75 | 9.42 | 4.42 | 559 | 242 | 323 | 261 |1.13 | 195 076 [033 | 137 032 | 0.14 | 0.88 | 0.11 |0.048
25 | 064 0040017 5in. 965 |32.88 [14.22 | 552 | 8.45 | 366 | 404|395 (171 | 244 | 115 |050 | 1.71 | 0.49 | 021 | 1.10 | 0.17 |0.074
30 | 0.77 | 0.06 | 0.026| 0.49 [ 0.02 | 0.009| 1158 |46.08 {19.95 | 6.63 |11.85 | 513 | 485 [ 553 |2.39 | 293 | 162 [0.70 | 2.05 | 0.68 | 0.29 | 1.33 | 0.23 |0.10
35 | 0.89 | 0.08| 0035| 057 | 0.03 | 0013 7.73 |1576 | 682 | 566 | 7.36 [3.19 | 3.41 ] 215 |093 | 239 [ 091 [ 039 | 155 | 0.31 |0.13
a0 | 102| 011 | 0048| 065 003 | 0013] | 884 |20.18 | 874 | 6.47 | 943 [4.08 | 390 275 |1.19 | 273 | 1.16 | 056 | 1.77 | 0.40 | 0.17 |
as | 1.15| 0.13 | 0.056| 0.73 | 0.04 | 0.017 6in. 9.94 {2510 [10.87 [ 7.27 [11.73 [508 | 439 | 343 | 149 [ 308 | 144 | 0.62 | 199 | 050 |0.22
‘l 128 | 0.16 | 0.069| 0.81 | 0.05 | 0.022[ 056 | 0.02 | 0.009| 11.05 [30.51 {1321 | 8.08 [14.25 |6.17 4.81.80 3.42‘ 0.76 | 2.21 | 060 | 0.26
4 L3 0 nn nncm 007 AWl FaWateTal oW =l Falalel o012 o 20 lDIL i "> 58 .i::’ 253 410 107 265 085 037
# 179 030 013 [ 1.14 | 0.10 | 0.043] 0.79 | 0.04 | 0.017 6.83 T | 336 | 4.79 @ 142 | 309 | 1.13 | 049
75 [ 192 034|015 [ 122 011 0.048] 084 [ 005 0.022 732 | 882 382 | 513 | 371 | 161 | 331 | 1.28 | 055
80 | 205 038|016 [ 1.30 | 013 | 0056 090 | 005| 0022 | | 1 780 | 9.94 |430 [ 547 | 419 | 181 | 353 | 1.44 | 062
90 | 230 | 047|020 | 146 | 0.16| 0.069| 1.01 | 006 | 0.026]  8in. B f 8.78 |12.37 | 5.36 [ 615 | 521 | 2.26 | 3.98 | 1.80 | 0.78
100 | 256 | 058 | 025 | 1.62| 0.19| 0.082| 1.12| 008 | 0.035[ 065 [ 003 [ 0.012 ! 975 (1503 |651 | 684 | 633 | 274 | 442 | 218 |0.94
125 | 3.20| 0.88 | 038 | 2.03| 0.29 | 0.125| 1.41 | 0.12 | 0.052| 0.81 | 0.035| 0.015 855 | 958 | 4.15 | 552 | 3.31 | 1.43
150 | 384 | 122 | 053 | 244 | 040 | 017 | 169 | 0.16 | 0.069| 097 | 0.04 | 0.017 1026 [13.41 | 581 | 6.63 | 4.63 [ 2.00
175 | 448| 163 | 071 | 284 | 054 | 0235| 197 | 0.22 | 0.096| 1.14 | 0.055| 0.024 10in. 7.73 | 6.16 | 2.67
200 | 5.11| 208|090 | 325| 0.69| 030 | 225 | 0.28 | 0.12 | 1.30 | 0.07 | 0.030| 0.82 [ 0.027[0.012 8.83 | 7.88 | 3.41
250 | 640 | 315|136 | 4.06| 1.05| 045 | 281 | 043 | 019 | 163 | 0.11 | 0.048| 1.03 | 0.035/0.015 11.04 [11.93 |5.17
300 | 767 | 441|191 | 487 | 146|063 | 337 | 060 026 | 194 | 016 | 0.069] 1.23 | 0.05 |0.022 12in.

350 895| 587 | 255 | 569 | 195|085 | 394 | 079 | 034 | 227 | 0.21 | 0.091| 1.44 | 0.065|0.028 | 1.01 | 0.027|0.012
400 (1023 | 752|326 | 650 249 | 1.08 | 449 | 101 | 044 | 259 | 027 | 0.12 164 | 009 |0.039 | 1.16 | 0.04 |0.017

450 7.31] 3.09 | 1.34 506 | 126 | 055 | 292 | 0.33 | 0.14 185 | 0.11 |0.048 | 1.30 | 0.05 |0.022

500 812 3.76 | 163 | 562 | 153 066 | 3.24 | 0.40 | 017 | 205 0.13 |0.056 | 1.45 | 0.06 |0.026

750 486 | 085 | 037 | 3.08| 0.28 |0.12 217 | 0.12 | 0.052
1000 648 | 145 | 063 | 411 | 0.48 |0.21 2.89 | 0.20 | 0.087
1250 514} 073 | 032 362 | 031 | 013
1500 6.16 | 1.01 |0.44 434 | 043 [ 0.19
2000 578 | 0.73 | 0.32

2500 7231 111 (049




Friction Loss Through Fittings

Equivalent length of straight pipe in feet
Pipe Size 1" 1.5" @ @ 3” 4" 5” 6” 8”
90° elbow 2.5 4.0 @ 7.9 11.4 14.5 16.7 21.0
45° elbow 1.4 2.1 2.6 3.1 4.0 oyl 7.0 8.0 10.6
:'her(:ugh 1.7 2.7 6.1 7.9 Qe 12.3 14.0
IfaenCh 6.0 8.4 16.4 22.0 26.2 32.7 49.0
Swing 11.2 15.2 19.1 22.0 27.0 38.0

Check
Valve




Friction Loss - Return Fittings

21n. %4 in. 1in.
GPM Velocity | Loss in | Velocity | Loss in | Velocity | Loss in
in FPS | feethd. | in FPS | feet hd. | in FPS | feet hd.
5 8.2 1.0 3.6 2
10 16.3 4.2 T3 .8
15 24.5 9.3 10.9 1.9 6.1 .6
20 s
25 18.2 5.1 10.2 1.6
30 21.8 7.4 12.3 2
35 14.3 32
40 16.3 4.2
50 20.4 6.5




The Complete Piping System

— Section 4.4.1

You d
actual

e

on’t have to draw the
| pipe & fittings, lines

will ¢

o for purposes of

measuring and math.

ANSI-7
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5ft 4in

|

Measure the distances, add for
vertical pipes - to & from

submerged outlets, returns, etc.

Count the fittings; elbows,
tees, etc.

Calculate suction side first to get

41 ft. 3in.
1 397 in.
391t
| 291t 3in,
23 ft.
L’U 5ha | 2
%JF_': 30 ft. 10ip. é c o o .3._‘ 5 E
s L L~ ®  “hns
. (=1 lat o ,:-
S ® 5
y N
3_ft.3
l /
. 11 ft. Gin.
pipe & fitting size correct — return
ANSI-7

piping 1s typically smaller.



32 ft. 1in.

=

B " 30 ft, 10 In.
POOL.:

214" pipe 3 ft. (between SOFA’s) 0 ft.
2” pipe header to pump 50 ft.
2'"90's 8 ea. @ 5.7 ft. ea. 46 ft.
2 1/2¢ Tee 1 ea. @ 4.9 ft. 5 ft.
Total equivalent feet of 2 in. pipe 101 ft.

1.01 x 5.84 ft. of head per 100 ft. @ 60 gpm = 5.9 ft. head
Round to 6 ft. head

3 way valve 1ea. @ 2 ft. 2 ft. head
2’ ball valve lea. @1 ft. 1 ft. head
SOFA’s 2ea. @ 2ft. 4 ft. head

Total Dynamic Head — Pool Scution Side = 13 ft. TDH

aft,




32 ft. 1in.

= -
;—_ | Y w|c
= ol
@ t‘f" ) 30 ft. 10 in.

aft,

SPA:

2" pipe 44 ft.

2" 90's 8 ea. @ 5.7 ft. ea. 46 ft. /
2" Tee’s 1ea. @ 4 ft. 4 ft.

Total equivalent feet of 2 in. pipe 94 ft.

94 x 5.84 ft. of head per 100 ft. @ 60 gpm = 5.5 ft. Head

Round to 6 ft. head

3 way valve 1ea. @ 2 ft. 2 ft. head
SOFA 1ea. @ 1 ft. 1 ft. head

Total Dynamic Head — Spa Suction Side = 9 ft. TDH ANSI-7




41ft. 9in.

40 ft.
23 ft.
24 ft. G in. 5ft. Jir.
kB[ ; — :
POOL, SPA, FOUNTAIN LRI T
; . skl e o
2” pipe pool, spa, fountain 246 ft. = o E
2" 90's 23 ea. @ 5.7 ft. ea. 1316t. 2
2¢ Tee 6 ea. @ 4 ft. 24 ft. h
Total equivalent feet of 2 in. pipe = 401 ft. )
4.01 x 5.84 ft. of head per 100 ft. @ 60 gpm = 23.4 ft, head
Round to 24 ft. head . |

3 way valve 2 ea. @ 2 ft. 4 ft. head e
2” check valve 1 ea @ 2 ft. 2 ft. head
Chlorinator 1 ft. head
1 in. pool inlet fittings 1 ft. head
V4 in. spa jet fittings 4 ft. head

Total Dynamic Head — Return Side = 36ft. TDH

ANSI-7



Pool circ.
Spajets  Fountain returns

Spa SOFA Pool SOFA Skimmer

Pump head loss
is built in to the
Pump Curve

Pool/Spa Equipment

Total feet - 2 in. pipe 10 ft.
2 in. 90 degree elbows 10 @ 5.7 ft. ea. = 57 ft.

Total equivalent feet of 2 in. pipe = 67 ft.

67 x5.84 = 3.9 ft. head
Filter = 3.7 ft. head
Heat Pump = 1.5 ft. head

Total TDH loss at Equipment = 9.1 ft. head
Round to 9 ft. head



SPA Side TDH

Total Dynamic Head — Spa Suction Side = 9 ft. TDH
Total Dynamic Head — Return Side = 36 ft. TDH
Total Dynamic Head — Equipment = 9 ft. TDH

Spa System TDH = 54 ft.

POOL Side TDH

Total Dynamic Head — Pool Scution Side = 13 ft. TDH
Total Dynamic Head — Return Side = 36 ft. TDH
Total Dynamic Head — Equipment = 9 ft. TDH

Pool System TDH = 58 ft.



Pump Performance CUTVE

100 Max. flow - Pool: \ | I y [ 1
s

% 62 GPM @ 58 ft. Max. flow - Spa:
5w ;gm RPM 64 GPM @ 54 ft.
§ 70 ﬁ\N . —
T NN <
é 50 o — N <\ \
: ~— \4L
E 4 \\ N \\
é 30 II AN \" N \\
s 1750 RPM s 2 ik i
2 20 m p— ' b @

. ~— _2HP %, %a HP i

0 w,unp 1HP17HA ’

0 10 20 30 40 50 60 70 80 90 100 110 120 130
Flow Rate in U.S. GPM

PipeSize | 15" | 2" mnmnnn

Nominal GPM @ 6fps 38 @ 138 185 238 374 540
Nominal GPM @ 8fps 51 84 119 184 247 317 499 720



!; ' % , Section 4.4.1

Simplified TDH Calculation

350 ft. of pipe to & from the pool, spa, etc.
3.5x5.84 = 20.4 ft. head

Filter loss = 3.7 1t. head

Total = 24.1 ft. head

Note: simplified TDH will always lead to a lower value than
the actual TDH, insuring a safer system. A pump sized to a lower
resistance (TDH) will produce a lower flow rate when installed in
a system that actually has higher resistance, thereby reducing
velocity at the drains.



p Curve w/Simp
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Total Dynamic Head In Feet Of Water
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ection 4.4

Velocity Compliance

To comply with the velocity requirements of the new
code, the builder must specify the branch piping size
which will limit velocity between drains to 6 ft. per
second.

To validate this velocity, the contractor shall specify
the maximum system flow rate, system resistance
determined by one of the three prescribed methods,
and specify the pump which will achieve the stated
flow rate at the calculated resistance.




~  Building Dept. may verify safe velocity and pipe
sizing at plans submittal and/or field inspection

PIPE SIZE 6 fps 8 fps 10 fps
(branch) (trunk) (return)
Sch. 40 GPM GPM GPM
PVC
1%2in. 38 51 64
2 in. 63 84 105
21in. 90 119 149
3in. 138 184 230
4 in. 238 317 397
6 in. 540 720 900




! * ' !ectlon 4.7 & 5.3.2

Drain Placement

* Dual cover/grate separation. Two covers/grates shall
be separated by a minimum of 3 feet measured from
center to center of suction pipes or located on two (2)
different planes; 1.e., one (1) on the bottom and one

(1) on the vertical wall, or one (1) each on two (2)
separate vertical walls.



Drain Configuration Optiohs

Minimum distance 3 feet apart Minimum distance 3 feet apart
(pipe centerlines) (pipe centerlines)
ﬁ

AR AT
: H i ]
‘l:--J T

‘ — KNG

C SN0

The tee feeding from the common line between the

suction outlets, to the pump(s) shall be located
approximately midway between the outlets with flow
out of the branch of the tee.



Minimum distance 3 feet apart

(pipe centerlines)
NG

N0

Dual Outlets on Different Planes
(Elevation or Plan View)

--------------- = =

Three-or-More Outlets in Parallel to Single Pump

Minimum distance 3 feet between outermost outlets
(pipe centerlines)

< >

Three-or-More Outlets in Parallel to Single Pumps

Minimum distance 3 feet between outermost outlets
(pipe centerlines)

< >




Channel Drain (min. 3” x 31” open area)

OO
I (]

Single Unblockable Drain: Of a size & shape such that the torso of the
99 percentile man (18” x 23” with 4 in. radius corners) cannot block it.

~
s N N
far )
[ 1),
u: I
\ I

Ao

Optional Configuration

—

N

000000




Single Unblockable Drains

[e—20.6 in. (523 mm) —
l<— 18 in. (457 mm)—~

%

15in. (381 mm) o

20.5 in. (521 mm)

23in.
(584

mm)

18.4 in. (467 mm)

18in. (457 mm)

34 In.-(es mm)

—




ANSI/APSP-7, 2006
Section 4.5.1

Field Built Sumps

If manufacturer’ s instructions do not specify field built sump design
they must be constructed as shown here

Sump C:fver S”m{*‘ Cover

e i I}

1.5 D min.

Suction
outlet pipe

1.5 D min.

Dotted line represents the Sump
‘recommended” configuration Cover

1.5 Ormin.

Suction — D

outlet pipe

D = Inside Diameter of Suction Outlet Pipe
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Drain Options

* Submerged Suction Outlets are Not Required

® Dual Drains w/Listed Covers (Limited Velocity)

® Multiple Drains w/Listed Covers (Limited Velocity)

* Single Unblockable Drains w/Listed Covers (Limited Velocity)

® Gravity Flow Systems w/Listed Covers (Except Skimmers)



F

rain placement may be verified
with plans and/or field inspection

* Drain placement details should be shown on the
Permit application drawings.

* Field inspection; measuring for distance between
suction pipe centers or observing placement on
different planes.

* Field inspection; for field fabricated sumps, measure
from top of pool shell floor to top of suction pipe.



~Section 4.8 & 4.8.1

Skimmer Requirements

Skimmer without Suction Outlet

/ Vent Through Lid
=I

i
i
H
i ( ‘

/ \_/

Skimmer with Equalizer Line

—

Listed Suction Outlet
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Existing Pools (FYI)

When retrofitting existing installations with a single
suction outlet that 1s not listed and approved for use as a
single suction outlet, the existing suction outlet shall be
retrofitted with either a listed single unblockable suction
outlet or a listed suction outlet cover/grate and at least
one of the following shall be added.



! | : !ect!on 6.3

Options for Existing Single Outlets (Drains)

® One or more additional listed suction outlet cover/grates; or

* Convert suction outlet to return inlet by changing the piping,
provided the system piping and skimmer(s) shall be capable of
handling the full system flow; or

* Gravity flow system; or
* Engineered vent system; or
¢ [isted manufactured SVRS; or

* Permanently disable the single outlet, provided the system
piping and skimmer(s) shall be capable of handling the
circulation and distribution requirements.



Appendix B - Field checklist for identifying
suction entrapment hazards

Start Here Are there Outlets? Cno Pump/System: DATE:
Fully Submerged Suction Outlet(s) located in the Floor, on the Wall
Must End on FINISH 4 or any Skimmer Equalizer Fittings/Lines.
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Tocsscscacscsscsacacscsacsscacnaals
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What is the Maximum What is the Maximum —D( VACUUM FITTING )—DI Is there a dedicated Vacuum Cleaner Fitting? |D¢
. Combined GPM in the 19 23
System GPM of the Single e ey Multi-Pump System? Cves l
Pump System? Pumps Does the O+ )=( )
(___)GPM Quiiet(s) Serve GPM Is there a Fitting Lid (cover) Tested & Listed by a Nationally Recognized Testing Clves
S D R BT NOTE: Include ALL Pumps. Laboratory in accordance with IAPMO - SPS 4?
See: Instructions on back page. i3 D No 24
l ! ]
cececcecsccsccssccccscadecnnees []
A 4 sccccccccccccscccccans ¥ |nstall or Replace with Fitting Lid Tested to: IAPMO - SPS 4 FINISH ]
" " Llves ' Outside the scope of this Standard. ]| beccccccscccccccacncccccccncccsncaaals 2
Are Outlets 24" X 24" or Larger? {—————————— . 3 X 6
Consult a Licensed Professional Engineer '
*DNO ---------------------14
Cno WARNING:! Suction Entrapment Hazard
Are all Outlets Listed to N Z
ASME/ANS| A112.19.87 Q Choose at Least One Option
4 v 27
1 ]
1 0ves WARNING!
SuctionEntrapmentHazard MP reccnccccscscnccacncacccacna
Does each Outlet have a Cover ’ - .
with a Flow Rating Equal to, or CIno The Association of Install additional A_SME/ANSI A112.19.8 Oqllet vyrlh the ID
’ A ™ 0 center to center distance between the suction pipes at 8
Greater than the 15 Pool & Spa Professionals >y - '
. least 36-inches, or on a separate plane.
Maximum System GPM? See Sections 4.5 & 4.6 '
NOTICE: See Section 4.6 N L ) S s
'YES : Replace with Cover(s) . CompleteD .---------------------- -
Is each Cover Undamaged and |7\ | ¢ Listed by a Nationally Recognized Testing Laboratory in accordance with - GO TO VACUUM FITTING Convert Suction Outlet to Return Inlet by Changing the G
without Surface Crazing, [ 20 -b.plplng. provided the system piping and skimmer(s) shall g=—
. . [ ASME/ANSI A112.19.8 N 'y )
Environmental / UV Degradation? ’ ) . ) L . ’ be capable of handling the full system flow. [ ]
5 Suction Fittings for Use in Swimming Pools, Wading Pools, [ 0o
*DYES : Spas and Hot Tubs. (See Section 4.5) (] DYES LI X E X AL X ERX LYY EXEX )
Any Flat & Flush Mount Clves| ® NOTICE : Is the center to center distance adiadiadad A
Covers Smaller than [] Do not use Flat Flush-Mount Cover/Grates . between the suction pipes DNO _’. Convert to a Gravity Flow_ System in accordance with
12" X 12"2 . ] ' at Least 36-inches, or ] Section 5.8 H
*DNO : Each Replacement Cover must have a Flow Rating Equal to or § are the Outlets 02 Separate teccccccnccccccncnncnana™
g Greater than the Maximum System GPM (See Section 4.6), or ' Planes? 21 reececssccccssscenencane
Cover Properly Securid ¢ The Maximum System GPM may be Permanently Reduced below: A _’: Engineered Vent Syst_ems in accordance with
per the Manufacturer? 8 D 1 the Cover Flow Rating by replacing pump or permanently ' L Section 7.2 .
Clves U:l No ¢ restricting the pump discharge flow, provided the maximum ¢ Ono seesscsccscscscsccsess
T [ ] turnover time is not exceeded. M L Lt L L L LA
] Secure Covers ] boeccccsccsccscscsccscccnccacsacsanaadis Is the Single Outlet: Install & Test. '
8 Mounting Rings & Hardware. 9 . _’: Manufactured Safety Vacuum Release System (SVRS) D
8 May Require Repl t 0 § i i Tested & Listed for the purpose by a Nationally —
[ I S :);OPZ?;"S:CS;%;Z?FS) ] A An Equagzerllt_lnfe pl’l)(?d thro;Jgh the : Recognized Testing Laboratory in accordance with '
'Y ‘- 80 second port of a skimmer? Section 7.1.
eee==- ﬁ----- DYES becscscscscsccscsccsccscsccsccaaaal
v DYES DNO B) a Venturi Debris Removal System, sccsccescscccsscscccacaca,
Is the Cover(s) mounted on a manufactured > Are there Two or More Outlets per Pump(s)? » 0 Permanently Disable the Single Outlet, provided the 'D
Sump or Fitting. If not is the clearance between h7 C) a Channel Outlet at Least 3" Wide by _»: system piping and skimmer(s) sha!l !;)e capable of
the Cover(s) and the Pipe according to the 31" Long? handling the full system flow gnd minimum turnover '
Cover manufacturer's instructions, or D 2 rates are achieved. .
at least 1.5 X the ID of the pipe? oo scecsccscdosocsccssncs bocoscscccscsscncnsaccee a’l
10 ’ Replace with appropriate Cover [] DYES
|:| NOI 0 and/or create compliant sump. ] ;(r I D GO TO VACUUM FITTING )4_
34




A WARNING

Drowning Hazard

® & 9

Avoid Drain Covers Avoid Body Entrapment Avoid Evisceration

@ &

Avoid Hair Entanglement Avoid Finger Entrapment

® Never play or swim near drains or suction fittings. Your body or
hair may be trapped causing permanent injury or drowning.

® Never enter the pool or spa if a suction fitting or drain cover is
loose, broken, or missing.

* Immediately notify the pool/spa owner or operator if you find a
drain cover loose, broken or missing.

For further information contact The Association of Pool and Spa Professionals.

Visit the U.S. Consumer Product Safety Commission website to read their entrapment guidelines at:
www.cpsc.gov/cpscpub/pubs/363.pdf

IMPORTANT SAFETY NOTE: If you choose to display this warning device as a sign,
please make sure that it conforms to ANSI/NEMA Z535.4-2002 Standard for Product
Safety Signs and Labels, or latest revision.




ANSI/APSP-7 2013
What the future holds

Velocity limits through SOFAs are set by APSP-

16
Skimmer equalizer lines are prohibited

Velocity limits in piping are set by APSP-5 &

APSP-15
Maximun system flow rates redefined

Submerged suction outlets prohibited in wading
pools



Maximum System Flow Rate

Determined by system control type:

Certified Secured control systems
Unsecured control systems

Certified Secured control system:
Flow rates set by Registered Design
Professional

No access by unauthorized personnel who
could make adjustments changing flow rates.

No Access:

Locked

Password protected
Valve handles locked, etc.



Certified Secured Control System

Maximum system flow rate:

Highest operating pump speed designated by
Registered Design Professional

Verified by flow meter accurate to +/- 10%
NIST traceable & certified by 3 party

Installed in accordance with Manufacturer’s
Instructions



Unsecured Control Systems
Accessible by anyone
Maximum system flow:
Measured with flow meter accurate to +/- 10%

Calculated TDH per manufacturers certified
pump curve

Measured TDH using pumps drain plugs
w/pressure & vacuum gauges



Questions?




