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PLUMBING SEMINAR
Prepared by Russ Meier
June 3,1995
Reference Specification Section 15410
DEFINITIONS:
Invert Depth of bottom of pipe to surface of ground.
STORM SEWERS AND ROOF DRAINAGE SYSTEMS:

1. The sizing of roof drains and piping is based on the area -
each drain served and the intensity and duration of the
rainfall. KIJWW typically designs roof drainage systems to
handle 4'" of rain per hour. Review code requirements in the
area where the building is being constructed to determine
the design rate of rainfall for the area.

2. If large quantities of water build up on the roof it may
cause damage due to excessive deflection or the roof may
collapse. Scuppers are openings in the walls that allow
excess water to escape off the roof. In some cases a second
totally separate roof drainage system may have to be
installed to meet code requirements.

3. The drainage capacity of a given pipe diameter is far less
~~in the horizontal than it is in the vertical. Always check
to be sure that when changing directions the horizontal pipe
has adequate capacity for the area it serves. Once a
specific pipe size is required in the horizontal that same
pipe size should be used in the vertical.

4. Clean outs should be installed at the base of stacks and
upon exiting the building. Locate clean outs in NON-TRAFFIC
areas. Such as off to the side in corridors.

5. Storm sewers must be designed to produce a miﬁimum/velocity
of 2 ft/sec. At lower velocities the solids present in the
water settle out and restrict the flow of storm water.

6. Label pipe inverts ( "I.E.= **’/-%%" or " § -2/-7") where
pipes begin, cross other pipes and exit the building.
Determine local frost depths and do not install pipes with
less than 42" of cover.

7. Pipes 3" and smaller than should slope 1/4" per foot inside
the building. Pipes 4" and larger should slope 1/8" per
foot. )

8. 5" pipe is not commonly handled by suppliers so it may be
cheaper to design around the 6" pipe that suppliers will



l0.

11.

12.

13.

140

have in stock.

Review structural drawings to locate footings, foundations, . .
grade beams and other obstructions.

Area drains are installed in air intake shafts and or
equipment access shafts. These drains should be connected
to the storm sewer system. The connection to the area drain
is most likely the lowest drain in the system. Drains
require a minimum depth of 1’ below the floor for
installation.

Roof drains do not require traps. ’ -

Storm drains are meant to dispose of rain water. Condensate
from cooling coils, cooling towers, and area drains may not
be acceptable to discharge into storm sewer systems. Verify
local code requirements and EPA guidelines for information
regarding chemicals and the level of water quality that is
required for discharge to storm sewers.

Continuous flows of water can be converted to roof areas as
follows:

(1) 96 sqft

1 GPM @ 1 inch of rain per hour.

(2) 24 sqft =1 GPM @ 4 inches of rain per hour.

Combined storm and sanitary sewers are not legal anymore.
However some are still in use in existing structures.




k’ ‘ ‘ ENGINEERING CONSULTANTS

PROJECT DATE BY PROJECT NOe«
MisC ¢/897 | RIm Yoo
A)
PLAD ELEVATopo
B
PLAR ELE VATION
0 1 {" ]
PLAN ELEVATIoAD
)] | |
AN & £ ATon
£)
PLAN ELEUAT /o)
F)
PLAR ELEVmT/ao




‘paosjold aq (jeys ebewep o} vm,om.
aq Aew Aayl ejaym suoljedo} uy pajjeisui Buidid 1e1emuiey  (q)
‘adid 181eMUlRI B SB PBSN 8q BU| JUSA IO BISEM '|I0S B |lByS
lou sadid Juea 10 alseMm ‘|l0S SB pasn aq iou jeys Buidid Jejlemuiey ()
. 't a
'9poD SIY} JO Sluswalinbay uole|eIsy|
sy} u) petuned (euejew paaoidde Aue jo aq Aew Buipjing e jo Jousixe
ey} woyy (w 9°) 1984 (2) om} Bupuswwos Buidid sejemurey  (p)
‘sjeielew paoidde soyjo
Jo ‘edid Aejo payuna yibuais eaixe ‘AMA DAd OF 8INPeYS ‘AMA SaY
0y 8Inpayos ‘eqn) Jeddoo ApMQ edAL ‘edid jios uol 1sEO JyBlom Boines
10 &9 |feys Buipng & uiyim punosbiepun pajeool Buidid Jejemuiey ()
‘Ainful woy palosyosd uiod e je pajulo]
pue epeib peysjuy ay) eaoge papusixe 8q |jBys UOI}OBUUOD
ujeJp ®B ‘18M8S WI0IS JO ulesp wiols Buip|ing B 0} pajosuuod
S{ JO}ONPUOD By} UBYM ‘|BloW l8sys paziueAieb ‘eb g9z uey) ss9|
1ou eq yleys Suipiing B jo Joueixe ay) uo pajeoo) Buidid selemuey  (qQ)
‘paniwiad aq jjeys esn sejius 1o ‘ebesols
‘Bupiied s8joysA 10} AlUO pasn pue uopelgey uewny o peubisap jou pue
[oAey 181y oy} S| 1eul [oA8) [euolippe (1) uQ "epeid paysiul 8A0Ge JO YIM
|9AB| BOJE BOBUNS |leM Jousixe 8y) Jo esow Jo Jusasad (0G) Ayl sey jeyl
100} Jeyy aq jieys Buipjing B j0 100y} IsJy BY} ‘uonoesqans siu jo esodind
oy} 104 opesb anoge si00l eyl Buipesoxa Jou sainoONIS O} pajiwl eq
|leys suonejeisul buidid AMQ OAd PUB SV 'S[elalew paaocldde leylo
10 AMQ OAd 0F 8INpayds ‘AMQ SaY 0F 8inpayog ‘pes) ‘Jeddod ‘sseiq
‘uoll JyBnoum ‘|esls pazjueael ‘Uosl 1seD JO 8q|BYS YBYS 1O JUBA B UIyIM
uns s0 Buiping e Jo Jouslul ayy ulyim paoeid Buidid 1ejemuey  (e)
_ ‘sigdley L g

swalsAs Je1eMujey
V ued

- *suoye|nbe. 10 seoueUIpIO
Jaylo ylm 1o1j3uod Ui jou-jesodsip jo jujod peaoidde ue 0y JeAllep
pUE Jajem WJOJS }08}|00 0} AleSSaoau S| Ji 81eym SPIJRALINOD PuB ‘SUNod
‘seale 4001 woy ebeuielp epiaoid o) s xjpuaddy sy jo asodind say)

jeJouap

swolsAg tejemujey

a XION3ddVv

Fia-ia : SW3L1SAS HILVMNIVY

3002 ONIgNNTd WHOLINN




184
08t

“(8) pue “(p) *(q) ‘(e) 1ed |jem 158MO] jO dO} BAOQE SEB.E JOj PPE —~ [eM 158MO|
jo do} mojaq SESJE {|BM JO} SOUEMOlE OU — SBpIS ($) 1o} uo s|EM )]

*(p) pue () 1od |lem 1samo] jo dol 8AOGE ||eM jO edsE
10) @ouemojje snid ‘[jem }semo| ayj jo do} syl mojaq jjem Jauul
oy} o ease Jo Jueosad (0g) Ayy ppe — sepis (g) eesy) uo siem ()

Jolowelp Jopes|
oy} o) Jusjeanba 8joi15 pequos e Buisojous usym Jus(eAinba peiapisuod
g.e pue pasn eq Aew edid Jejemuiel sejnBuejoe. 10 ‘ssenbs ‘punoy, |

v 168 181y g0z Laph €9 €22 g'v0e ‘I[em J8mo| Jo doj enoqe ee.e |[em jo Juadsed
966 L'9Sy  2eee 9SSk EvL 2 ¥'6.2 | (05) Ayt ppe — swyBay Buueyp jo eusoddo siiem (2) omy  (P)
92401 2710 128 6°0LL 918 602 yse ‘BOJE JRUOIPPE OU ppE ~ Siyblay ewes jo oysoddo sjem (2)omy  (9)
m”mm b vu\.mm N”.\.mm .omf . 16 n..mm mumwm . ‘SeaJe {|em [ej0}
Lipel 1229 g'loy L'€12 220k vEE 2'e0e oy} jo jueasad (Gg) oAy-Alul ppe — S|ieM weoelpe (2) omy Jod  (q)
'8ESL  L'9HL y'6Sy £vve SRS 1'8€ 8'LLL sainby ease
py6LL L'9E8 9'GeS  2'68¢ 99l 9y y'est :
ooz GE00L 6259 Ve €9l beg 271 - 004 By} 0} BBJE (|Bm By} Jo juadsed (0G) Ayy ppe — lem (1) suo Jo4 ()
'p89z ZYSZh O'€08 €/2y  ¥HOZ 699 910l :SMOJ|O} SE |-Q 8]qe.L Wwoy paindwod eq Aew es.e Joos eoelpe
oleSe 2190 VLLOL §69S 22U 2'68 Z'9. . 8y} MO|8q Bale JOOJ 8y} 0} UIRJp O} JBJBM WIO}S uwied o) se 0s j00J
2’8865  €£'80Se 2'L09F L'¥S8 880V g'eet 809 e 9An0qe 108(01d Sjlem [BOILISA BIBUM "SBAIY |IBM BOIURA 2°¢ O
£'9//01 9'0L0S E£Yiee v60LL GLIB 9'L92 ¥'Se , , noy Jed ||ejulBs WNWIXEW auiuLIsiap O} sainby |jejures
iz A A 72 0T oL 705 wurag [B00] }Nsuo) ‘(ztw) 198} elenbs ui eale JOOI uaaiB e uodn Buiyje; Jnoy
- Tl 306 v3 i1eq uey J8d jjejules Jo (ww) seyouj wnuwixew uodn peseq si |-Q 2|qel '{-Q 8lqel
,S191aw uj seaiy jooy pejoafoid |ejuoziOK a1e sannuend : Yum 8ouUEBpIOOOE Uj pazis 8q (leys Buidid Jetemutes [BOILBA 1'EQ
jlejuiey Buikiep 1oy Buidid Jaiemuiey pus suje.q jooy jo Buizis Buidid Jo18mutey jo Bujzis
(o1nnew) . o ued
1-q 3718VL ; ‘[eusiew Buysey
”. 8|GRUNS € JO asn 8y} Aq suy| joos 8y} 18 wBiusiem epew aq (feys Bulping 5
e J0 Jolielul 8y} ojul joos 8yl ybnoiyy Buissed suiesp jooy (0)
mwmmr wmmw mwwm mmwﬂ wmm wmw NP” m \peI0BULOD SI UfRIp Bu) Yowum o} edid eu jo eese ey sewil (2)
oL 005G 0956 o 088 062 o | OM} UBY)} SS9] 10U BaJE JO|Ul UB SABY [[BYS SUIBIP LONS 308D BUI UM [9A8]
Py 0009 onge  Gvoz 086 026 6 m s| yoym edA} soepns-iel; paaoidde ue Jo eq Aew sease paidnooo Jejiwis
et 0519 phied 0062 oL 095 o _“ pue ‘sy0ep Bupjied ‘SH08p UNS UO 8SN 10} SIBUIBIS 08P jood (9
04591 elLLl SveY 0£92 09z1 oLy L "pe}oauU0d St It yoiym o} edid ay) sawl {2/1-1) Jrey-auo pue 8uo ease
e 0006 9.5 0,0 0L 08 9 _ 18[Ul WNWIUIW BABY |jBYsS SisulesS "uleip 8yl ol eoelpe Ajejeipawwi
002€2 0080+ 0269 089€ 094 G.S S n J004 8Y) JO 8OBLINS 8y} eAoqe (ww 9°101) seyou (¥) inoj uey) ss8}
00062 00SEL 0598 009¥ 0022 0zL . : jou Butpusixe sisuieils YHM peddinba eq |jBYS Sulelp j00H ()
0998¢€ G664l -0ESLE 0gl9 0e6e 096 € i 'sjouelS 1'2 A
00089 0002  00El} 0026 oovy ovvi 2 m .
) jeusiew Bunsisel UOIS0LI0D
00094+ 00OYS  009YE  OOV8I 0088 ogge  } , JoUl0 10 ‘pea) ‘iaddoo ‘uoil 1se9 JO 8q |[BYS SUIEIP JooY ‘S[esdleN 2 a
8 ] g 7 [ Z ssgourul ! sujeiq §o0H
%ﬂ% ile4 uiey

1994 a1enbg u| sealy Jooy pe1oafold eluoZ|I0H dle sepuend _ g ued
jlejuiey Bujhiep 104 Bujdid J91emuley pue sujeiq Jood Jo Bujzis

{-a 318vL -swaesAs Juen pue ‘aisem ‘uresp Bunsel Jo} 8pOY Siyl Jo suoisiaoid
8yl ynm Ajwiojuod uj paisel aq ([eys Buipjing 8y} JO UOIONSUOD eyl

ulyum pejjeisul Buidid Jejemures pue ‘sulelp MOJLISAC ‘suresp jood  {9)

3000 ONIGNNTd WHOLINN gea-t'ta

7] $3718V.1 SIWILSAS HILVMNIVY

e o




05264
0o0vyy
00942
0cest
oris
osvy
oose
9601
9

00£56
00ceS
osiee
oov8l
0858
Oces
otoe
0igl
S

000611
00993
ooviy
0ooee
0040}
0899
09.¢
124°1)
14

0088S!t
00888
002ss
0590€
0oset
0068
010s
§6¢2
£

Inoy Jad sayou) uj jjejuley Wnwxep

0009S
osele
0sv6l
99801
£e09
143
99L1
€Ll
9

062/9
oogle
0seee
0vog!
0v09
9LLE
ocie
8¢c6

S

000v8
0004y
00c62
00€91
0852
ocLy
059¢
09t}
14

000211
00929
0s68¢
gesLle
99001
£629
£ese
ovSL
£

inoH Jad sayouy uj [jejujey wnwixew

0ss6¢
Qoeee
oosel
0094
995¢
Lecd
gact
8YS

009Ly
0599¢
08591
0026
osey
2.92
YOS
L99

S

00565
oogee
0020¢
00G1L1
0ses
oyee
0081
4]

14

008c.
(0]0) 447
00922
0gest
eels

£Svy

90se

9601

1

1noy Jad sayou uj jjejujey winwxew

¢-0.A7gvl

Buidd Je1emuiey |BIUOZIIOH J0 92IS
¢-a 3ngvi

0008¢e Gl
00ceeL Zl
008s8 0t
0009y 8
oovie 9
ooeel ]
02sL 4
882¢ €
r4 edois ,.2/1
sayou} uj
adid Jo 9218
000891 St
000v6 cl
00v8S (0]}
009¢¢ g
001Gt 9
(0} 443] ]
00€S 14
0cee €
A adois .b/i
soyou] uj
adid jo 8zi5
000601 1513
00999 cl
oovLy ol
ooo€e 8
00401 9
0899 S
09.¢ 4
144°1" €
4 ado|g .8/
sayou; u|
edid jo 8Z|s
SINZLSAS HILVYMNivY

28l

8
(zw $'£8) Y 'bs 0v6 = VFIE X ¢
*ALIBO fim
adid (ww 9°'101) .¥ & (zw) 198} aienbs jo Jaqwinu ay} puy ‘fejures (ww
2'€02) .8 ue pue adols (w/ww $°0L) .8/1 U YIM 2-Q 8jqeL uj :ajdurexy

*(4noy/wiw) “ayyseyout
Ui |[ejulel Jo sjes wnwixew ayy Agq Buipiap pue (2) omi Aq BuiAidinw
Ag uwnjoo (rejures (ww g'0g) L2 8yl ui seunBy ey} isnipe usy ‘g-q pue
2-0 9[qe.L Ul UMOYS BSOY) UBY) SS8j 10 840W S| jlejuiel 8yl §i §'€d

"uwinjod puey yej uy sennb sejewerp (ww g 2/1) .. peas ‘(1sesop si (zw
v 181) 'Y "bS 061 IBjures (Ww 9°L0L) & JOPUN UWNOD Ul BBIE JOOI Puld

adojs (w/ww ¢°0L) .8/1 1 18S JaunD

(Www 9'101) u = JusBjuRY XeW

(zw 981) "y "bs 0002 ~ €21y Jooy
g-goigel :9jdwexg

"£-Q 8IqBL YiM SOUBPIODOE U ‘BBIE JOOI WNLWIXEW Y} UO peseq
8q |leys sJonNb jOO) JBINDI-IWSS JO 8ZIS 8] "JeNND JOoH P'Eq

"uwnjod puey yej u buidid jo ezis se (ww p'g§t) .9 pess ‘(1sesofo st (zw
L'19G) "4 "bs 0v09) Iiejures (Ww £21) ,§ JOPUN UWINIOD Ul BSJE JOO) puld
edojs (w/ww 6'02) b/ 1€ pren edid
(ww £21) sayoul G — “Jy/lejuiey "xew
(zw 1'8¥S) '} 'bs 006G ~ ealy jooy
¢-g9jgey ajdwex3y

‘(peutesp
8Qq 0} sease JoOs wnwixew uodn paseg) 2-Q |GBL YUM 85UBPIOIOR
Ul pezis 8q ||eys seyoueiq [ejuozuoy sit o Aue io Buidid setemures
Buipiing B jo 8zis eyy ‘Bujd)d Jejemujey [RIUOZIOH £'€d

3009 DNIgWNTd WHOLINN geg-tea




58! _m | 81
1
0999 0008 00001 ogeel 00002 () M
0c€  08¥Y 0095 09¥L 00241 8 | .
0092 0zie 006€ 0025 0082 L £296L €588  1'SSOLL  G2SLvL 201122 188
0S8} 0222 0412 G69€E 0SS 9 gyeiy E2ver  L'/8l9  G6¥28  £VLIEZ) 8'70g
0811 Skl 0LL} 09¢e 0vSe S j v952  9'6L08  L'9v8E  1'82LS 1269 vse
089 918 0201 0ot aroe 4 zeerl  ¥e0LL  L9ElZ  YU¥eZ  vLZy 2'802
A oY gre 2 odols .2/ €899 LL6L ve6  geLel  besel 25
1no} sad Sy UJ |[BUIEY WNWIXEN Puno vely  cvey 9'029 8'928 Vel /21
0 Ja1oWeIq €262 96.2 £'6ve ¥'S9p 9'869 9101
g0k Ligk L3Sh AR §'50€ z'oL
b1 ol 'zst k4! 9’101 z9L 8'0g adojs
mmmm wm% wmmm %mm wmmn 8 1noH Jed siatawiiliN Ul [|lBjuleY wnwixepy w/ww 'Ly
ovst 5022 09.2 089¢ 0255 L wu uj
082t 9t 026} 0952 ovse 9 odid 10 oIS
re o0 e 4 gose : v202s  §Lye9  9E0BL  GVOWOL  TLO%L 18€
922 /2 P vGh 089 e r2162 £6¥E  €996F  SGI8S  9'2€L8 8'v0¢g
9 P v ¢ z ado|S ./t 6908 26912  lelle  G8I9E  pGeS 62
1noH 18d sayouy uf |[ejuiey wnuwixeW ennn G'600L tv'iict 13 481 6102 S'820¢ 2'e0e
J0 Jajowelg 929y 17198 v'10L 1'GE6 8'20vt v'25t
€262  80SE 5'8ey L'¥8S L8 Vil
0ove 080Y 0015 0089 00201 01 L9l 6L z'ore z'8e2e 26y 9’101
0.8} ovee 0082 ov.E 009S 8 8L 2’98 820} 9'ert §'G12 ze, L
oogr 095! wwm” mmmm wmmw, m v'zst . Jx4} 9’1ot zoL 80§ adols
506 G801 1noH Jod sisjawin U| [lejujey wnw .
285 0L 088 2Lt 09L} S H TOWHIW Ul lIBjuleY WNWIXEW E\Hﬁ m_o«
ore 80y 0is 189 0204 b
0914 261 ove 0z€ 08y € A adid jo 92IS
9 o N £ z adois .8/4 G'€89E  Zevb 925 V€99  L'9ZLOL 186
snoH Jad seyouy ul [lejuley wnwixew JERLTS) 2902 @'G/¥2  9'€60E  8¥eSIy  1'/819 v'6L2
: jo 1o10welg 2821 £0pSL £261 y952  L'9v8E T
, 90L  L'¥S8 v'890L  gverl  L'9ELT 2'€02
00¥2 0882 009€ 008 002Z ot g1EE  9'L6€ L6V £'299 66 251
seel 066 0661 §592 086€ 8 | 6902 2’842 £'0Le LELY 9'029 21
816 001} 08€} or8t 094¢ L ” 7oLl L'6EL LyL) 8'2€2 £'6vE 910l
0v9 89, 096 082} 026} 9 600 s . . . .
9Ly 00S 529 vE8 062} S . v'9L 810! L'2s5t z'oL
ore 882 09¢ 08y 0zL ¥ m v'est L3 9’101 zoL 8'0s edois
gLl ot} oLt 9z2 ove ) 1noH Jod sisjowliiiN U} lejulel wnwixep w/ww oL
9 S 14 € 4 edois .94/ ww u)
inoH Jed sayduj ) jjejuley wnuwixew Janno . odid Jo 82IS
40 18j8Welq
Buidid 1918MUBY |BIUOZ|IOH JO 8Z|S
sJ91nyY J0 /IS ; (opew)
£-a @1qel « Z-a 318vL

avl SINILSAS HILVMNIV! ' 3000 ONIGNNTd WHOLINN _ .‘«-o JavL




TABLE D-3

Diameter of
Gutter
5.2 mm/m
Slope
76.2
101.6

127
152.4
177.8
203.2
254

Diameter of
Gutter
~10.4 mm/m
Slope
76.2
101.6
127
152.4
177.8
203.2
254

Diameter of
Gutter
20.9 mm/m
Slope
76.2

101.6

127
152.4
177.8
203.2
254

Diameter of
Gutter
41.7 mm/m
Slope
76.2

101.6

127
152.4
177.8
203.2
254

186
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UNIFORM PLUMBING CODE

TABLE D-3
(metric)

Size of Gutters

Maxim
50.8
31.6
66.9

116.1
178.4
256.4
369.7
668.9

um Rainfall in Millimeters per Hour

76.2 101.6 127 152.4
21 15.8 12.6 10.5
446 334 26.8 223
775 58.1 46.5 38.7
119.1 89.2 714 59.5
170.9 128.2 102.2 85.3
246.7 1849 147.7 1231
4459 3344 267.6 223

Maximum Rainfall in Millimeters per Hour

50.8
446
94.8
163.5
252.7
362.3
520.2
947.6

76.2 101.6 127 152.4
29.7 223 17.8 14.9
63.3 474 379 316
108.9 81.8 65.4 54.5
168.6 126.3 100.8 84.1
2415 181.2 144.9 120.8
347.5 260.1 208.1 173.7
631.7 473.8 379 3159

Maximum Rainfall in Millimeters per Hour

50.8
63.2
133.8
232.3
356.7
512.8
739.5
133.8

Maxi
50.8
89.2

189.5
328.9
514.7
724.6
1040.5
1858

76.2 101.6 127 152.4

422 316 253 21

89.2 66.9 53.5 446
155 116.1 929 77.5
237.8 178.4 142.7 118.9
3418 256.4 204.9 1709
493.3 369.7 295.4 246.7
891.8 668.9 534.2 4459

mum Rainfall in Millimeters per Hour

76.2 101.6 127
59.5 44.6 35.7
126.3 94.8 75.8
219.2 164.4 131.5
343.3 257.3 206.2
483.1 362.3 289.9
693 520.2 416.2
1238.4 929 743.2

152.4
29.7
63.2

109.6

171.9

2414

346.5

618.7




CHAPTER 8

SECTION P-801.0 GENERAL

P-801.1 Scope: This chapter shall govern methods of installation
of storm drains, maximum projected roof .area for drains of
various slopes, size of roof gutters and vertical leaders, size of
combined building drains and sewers, building subdrains,
methods of installation, roof drains and general utilization.

SECTION P-802.0 DEFINITIONS

P-802.1 General: The following words and terms shall, for the
purposes of this chapter and as stated elsewhere in this code, have
the meanings shown herein. '

Area drain: A receptacle designed to collect surface or storm
water from an open area.

Building drain
Combined: A building drain that conveys both sewage and
storm water or other drainage.
Storm: A building drain that conveys storm water or other
drainage, but not sewage.

Building sewer
Combined: A building sewer that conveys both sewage and
storm water or other drainage.
Storm: A building sewer that conveys storm water or other
drainage, but not sewage.

Conductor: A pipe inside the building which conveys storm
water from the roof to a storm or combined building drain.

Drainage system
Storm: A drainage system that carries rainwater, surface
water, condensate, cooling water or similar liquid wastes.

Leader: An exterior drainage pipe for conveying storm water
from roof or gutter drains.

Roof drain: A drain installed to receive water collecting on the
surface of a roof and to discharge such water into a leader or
a conductor. '

Sewer :
Sanitary sewer: A sewer that carries sewage and excludes
storm, surface and ground water.
Storm sewer: A sewer that conveys rainwater, surface water,
condensate, cooling water, or similar liquid wastes.

Subsoil drain: A drain that collects subsurface water and con-
veys such water to a place of disposal.

STORM DRAINAGE SYSTEMS

Sump pump: An automatic water pump powered by an electric
motor for the removal of drainage, except raw sewage, from
a sump, pit or low point.

SECTION P-803.0 WHERE REQUIRED

P-803.1 General: All roofs, paved areas, yards, courts and
courtyards shall drain into a separate storm sewer system, of a
combined sewer system, or to an approved place of disposal. For
one- and two-family dwellings, and where approved, storm
water is permitted to discharge onto flat areas, such as streets.or

- lawns, provided that the storm water flows away from the

building.

P-803.2 Cleanouts required: Cleanouts shall be installed in the
storm drainage system and shall comply with the provisions of
this code for drainage pipe cleanouts.

SECTION P-804.0 STORM WATER DRAINAGE SYSTEM INSTALLATION

P-804.1 General: Storm water shall not be drained into sanitary
sewers. .

P-804.2 Slope of horizontal drainage piping: Horizontal
drainage piping, excluding gutters, shall be installed with a
minimum slope of 18 inch per foot unless otherwise approved.

P-804.3 Continuous flow: The size of a drainage pipe shall not
be reduced in the direction of flow.

P-804.4 Flood hazard: All drainage piping located in a flood-
hazard zone (A Zone) or a high-hazard zone (V Zone) shall be
capable of resisting hydrostatic and hydrodynamic loads and
stresses, including the effects of buoyancy, during the occurrence
of flooding to the base flood elevation.

P-804.5 Fittings and connections: All connections and changes
in direction of the storm drainage system shall be made with
approved drainage-type fittings in accordance with Table P-
605.2. The fittings shall not obstruct or retard flow in the system.

SECTION P-805.0 SIZE OF BUILDING STORM DRAINS,
BUILDING STORM SEWERS AND LEADERS

P-805.1 Size of horizontal drains and sewers: The size of the
building storm drains, building storm sewers and any horizontal
branches of such drains or sewers shall be based upon the
maximum projected roof or paved area to be drained. The size
shall be determined in accordance with Table P-805.1, and
adjusted to local rainfall rates listed in Appendix A.
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THE BOCA NATIONAL PLUMBING CODE/1993

Table P-805.1
SIZE OF HORIZONTAL BUILDING STORM DRAINS AND BUILDING STORM SEWERS®

) ) Maximum projected area, in square feet, and flow, in gallons per minute, for various slopes®
Diameter of drain - - - .
(inches) 18 inch per foot slope Y4 inch per foot slope V4 inch per foot slope
Square feet? Gallons per minute Square feef? Gallons per minute Square feet? Gallons per minute
3 3,288 34 4,640 48 6,576 68
4 7,520 78 10,600 110 15,040 156
5 196 26,720
. 314 57 oy oE42,8000 T
S 677 792,000 - o +- 956 .
\ 1,214 165,600 1,721
1,384 188,000 1,953 266,400 2,768
2,473 336,000 3,491 476,000 4,946

Note a. Table P-805.1 is based upon a maximum rate of rainfail of 1 inch per hour for a 1-hour duration and a 100-year return period. The figure for drainage area shalt
be adjusted to focal conditions by dividing by the focal rate in inches per hour. See Appendix A. :
Note b. 1 inch per foot = 83.3 mm/m; 1 square foot = 0.093 m? 1 gallon per minute = 3.78 Vm; 1inch = 25.4 mm.

P-805.2 Size of vertical conductors and leaders: The size of
vertical leaders shall be based on the maximum projected roof
area in accordance with Table P-805.2, and adjusted to local
rainfall rates listed in Appendix A.

Table P-805.2
SIZE OF VERTICAL CONDUCTORS AND LEADERS?

Size of leader or
conductor®
(inches) Square feet?<

2,176

Maximum projected roof area

Gallons per minute®

2
22

6 40,800 424
8 88,000 913

Note a. Table P-805.2 is based upon a maximum rate of rainfall of 1 inch per
hour for a 1-hour duration and a 100-year return period. The figure for drainage
area shall be adjusted to local conditions by dividing by the local rate ininches per
hour. See Appendix A.

Note b. The area of rectangular leaders shall be equivalent to the circular leader
or c%rédgﬁtor required. The width-to-depth ratio of rectangular leaders shall not
exceed 3:1.

Note c. 1 inch per foot = 83.3 mnvm; 1 square foot = 0.093 m; 1 galion per
minute = 3.78 /m; 1 inch = 254 mm.

P-805.3 Size of roof gutters: The size of semicircular gutters
shall be based on the maximum projected roof area in accordance
with Table P-805.3, and adjusted to local rainfall rates listed in
Appendix A.

P-805.4 Size of combined drains and sewers: The size of a
combination sanitary and storm drain or sewer shall be computed
in accordance with the method in Section P-805.1. The fixture
units shall be converted into an equivalent projected roof or
paved area. Where the total fixture load on the combined drain
is less than 256 fixture units, the equivalent drainage area in
horizontal projection shall be taken as 4,000 square feet (372 m?).
Where the total fixture load exceeds 256 units, each additional
fixture unit shall be considered the equivalent of 15.6 square f
(1.5 m?) of drainage area.

P-805.5 Values for continuous flow: Where there is a con-
tinuous or semicontinuous discharge into the building storm
drainor building storm sewer, such as from a pump, ejector, air
conditioning plant or similar device, each gallon per minute of
such discharge shall be computed as being equivalent to 96
square feet (9 m?) of roof area, based upon a 1-inch (25 mm)
rainfall.

Table P-805.3
SIZE OF SEMICIRCULAR ROOF GUTTERS®
Diameter of Maximum projected roof area for gutters of various slopes®
gutter® VA6 inch per foot slope 1% inch per foot slope 14 inch per foot slope V2 inch per foot slope
(inches) Gallons per Gallons per Gallons per Gallons per

Square feet? minute Square feet® minute Square feet® minute Square feef® minute

1,360 14 1,920 20

2880 | 3 f 4080 | 42

.. 5,000 B2 . .1,080 74
~ 7680 "} . L 11,08 115 .
11,040 -+15,60 162

14,400 2,400 233

28,800 40,000 416

Note a. Table P-805.3 is based upon a maximum rate of rainfall of 1 inch per hour for a 1-hour duration and a 100-year return period. The figure for drainage area shall
be adjusted to local conditions by dividing by the focal rate in inches per hour. See Appendix A.

Note b. Gutters, other than semicircular, shall have an equivalent cross-sectional area. .

Note ¢. 1 inch per foot = 83.3 mavm; 1 square foot = 0.093 m?: 1 gallon per minute = 3.78 U/m; 1 inch = 25.4 mm.

32

10




SECTION P-806.0 BUILDING SUBDRAINS
n.806.1 Sump: Building subdrains located below the public

Q ver level shall discharge into a sump or receiving tank, the

ontents of which shall be automatically lifted and discharged
into the drainage system as required for building sumps, or into
another type of approved disposal system. The subsoil sump
shall not be required to have either a gas-tight cover or a vent.

P-806.2 Sump pump systems: A sump pump system shall
include the sump pump, pit, discharge piping, and an individual
branch electrical circuit. The system shall include a pump with
a capacity and head appropriate for the anticipated application
requirements. :

P-806.3 Sump pit: The size of the sump pit shall be as specified
by the sump pump manufacturer. The pit shall be topped by a
removable cover adequate to support anticipated loads in the
area of installation. The pit floor shall provide permanent support
for the sump pump. The pit shall be constructed of tile, concrete,
steel, plastic or other approved material.

P-806.4 Discharge piping: Where discharging into a storm or
sanitary sewer system, a suitable antisiphon device or free-flow
check valve shall be installed. Where discharge to separate
sanitary and storm sewers is required, two independent sump
pump systems shall be required. Discharge pipe size and fittings
shall be the same size as, or larger than, the sump pump discharge

tapping.

SECTION P-807.0 SUBSOIL DRAINS

“’-807.1 General: Where the subsoil drain for a structure is

EL

ubject to backflow, such subsoil drain shall be protected by a
backwater valve. Access shall be provided to the backwater
valve. Subsoil drains shall discharge to a trapped area drain,
sump, dry well or.approved location above grade.

SECTION P-808.0 TRAPS ON STORM DRAINS AND LEADERS

P-808.1 Where required: Leaders, conductors and storm
drains, where connected to a combined sewer, shall be trapped.

P-808.2 Trap size: Traps for individual conductors shail be the
same size as the horizontal drain to which the traps are con-
nected.

P-808.3 Method of installation: Individual storm water traps
shall be installed on the storm drain branch serving each storm
water inlet, or a single trap shall be installed in the main storm
drain before connection of the main storm drain with the com-
bined building sewer or public sewer. Such traps shall be
provided with a cleanout. Access shall be provided to the
cleanout.

SECTION P-809.0 CONDUCTORS AND CONNECTIONS

P-809.1 Improper utilization prohibited: Conductors shall not
be utilized as soil, waste or vent pipes, nor shall drainage or vent
pipes be utilized as conductors.

eyways, driveways or other locations exposed to damage shall
be recessed into the wall or otherwise protected by metal guards.

‘lP-809.2 Protection of leaders: Leaders installed along al-

)

STORM DRAINAGE SYSTEMS

P-809.3 Separate storm and sanitary drainage: The sanitary
and storm drainage systems of a structure shall be entirely
separate.

Exception: Where a combined sewer is utilized, the building
storm drain shall be connected in the same horizontal plane
through a single-wye fitting to the combined sewer atleast 10
feet (3048 mm) downstream from any soil stack.

P-809.4 Double connections of storm drains: Where the
sanitary and storm drains are connected on both sides of the
combined sewer, single wyes shall be utilized and the require-
ments of Section P-809.3 shall apply to the location of connec-
tions.

SECTION P-810.0 ROOF DRAINS

P-810.1 General: All roof areas, except those draining to hang-
ing gutters, shall be equipped with roof drains with strainers
extending not less than 4 inches (102 mm) above the surface of
the roof, and shall have an available inlet area not less than two
times the area of the conductor or leader to which the drain is
connected.

P-810.2 Roof design: Roofs shall be designed for the maximum
possible depth of water that will pond thereon as determined by
the relative levels of roof deck and overflow weirs, scuppers,
edges or serviceable drains in combination with the deflected
structural elements. In determining the maximum possible depth
of water, all primary roof drainage means shall be assumed to be
blocked.

P-810.3 Flat decks: Roof drain strainers for utilization on sun
decks, parking decks and similar areas normally serviced and
maintained, are permitted to be of a flat-surface type and level
with the deck, and shall have an available inlet area not less than
two times the area of the conductor or leader to which the drain
is connected.

P-810.4 Roof drain flashings required: The connection be-
tween roofs and roof drains passing through the roof and into the
interior of the structure shall be made water tight by an approved
flashing material.

SECTION P-811.0 CONTROLLED FLOW ROOF DRAIN SYSTEMS

P-811.1 General: The roof of a structure shall be designed for
the storage of water where the storm drainage system is en-
gineered for controlled flow. The controlled flow system shall
be designed based on the local rainfall rate listed in Appendix A.

P-811.2 Control devices: The control devices shall be installed
so that the rate of discharge of water per minute shall not exceed
the rates indicated in Tables P-805.1 and P-805.2 and utilizing
values for continuous flow as indicated in Section P-805.5.

P-811.3 Installation: Runoff control shall be by control devices.
Control devices shall be protected by strainers.

P-811.4 Sizing: Not less than two roof drains shall be installed
in roof areas 10,000 square feet (930 m?) or less and not less than
four roof drains shall be installed in roofs over 10,000 square feet
(930 m?) in area.




SUBSOIL DRAINAGE: ‘

1.

Subsoil drains are usually constructed out of perforated
drainage tile and installed around the perimeter of a
building. If the buildings storm sewer is deep enough the
subsoil drainage system can be connected to the buildings
storm sewer directly. If the drainage tile is to deep than
a sump pit with a pump will be required. :

The architect OGL site engineers will usually determine.
if the subsoil drainage is required based on the water table
and soil conditions around the structure. The drain tile
should be lower than the floor of the structure. Usually,
the drain tile is installed next to the footing outside the-
building perimeter in a loop.

A filter material should be wrapped around the tile and the
tile should be installed on a bedding of clean gravel.
Gravel should be placed all around the tile to minimize the
amount of soil in contact with the filter media.

Most footings are designed to be at the same elevation
around the perimeter of the structure. This may make it
impossible to slope the drain tile appreciably. 4" drain
tile should be used as a minimum review this with the site
engineer. Just before the pipe enters the building the
drain tile should be replaced by under ground storm piping.
Sleeve the pipe where it passes through the footing and
slope the pipe at 1/8" minimum toward the sump pit. Review
the wall penetration with the structural engineer.

Label pipe inverts ( "I.E.= *%/—%%n or"d?-Q’—?") where
pipes begin, cross other pipes and exit the building.
Determine local frost depths and do not install pipes with
less than 42" of cover.

Review structural drawings to locate footings, foundations,
grade beams and other obstructions. Coordinate drain tile
depth with footing depth.

Area drains are installed in air intake shafts and or
equipment access shafts. The area drain is most likely the
lowest storm sewer system and it is in many cases best to
connect the area drain to the subsoil drainage system.
However, do not use drain tile to make this connection.

Where sump pumps are required, a duplex package of 1»pqrse
power pumps is a good starting point. Review this with site
engineer.

Where subsoil drains are subject to back flow a back water

valve should be installed. Access shall be provided to the
back water valve. .
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SITE DRAINAGE:

The run off of storm water from land areas is calculated using
the following equation.

Where:

Q =CIA

Q = The flow of water generated (Cubic feet per second)
C = Area factor

Roof or parking lot C=1.0

Rolling lawns C=0.5"

Timber land C=0.4

Corn Field C=0.2_
I = Inches of rain per hour (Assume 4 inches per hour)

A= Acres ( 1 Acre = 43,560 Ft?)

For roofs and parking lots at 4 inches of rain per hour.

GPM = ft? X 0.041

The state of Wisconsin has its own area factors included in its
plumbing code.

1.

The sizing of site drainage piping is based on the area to
be drained and the intensity and duration of the rainfall.
KIJWW typically designs drainage systems to handle 4" of rain
per hour. Review code requirements in the area where the
building is being constructed to determine the design rate
of rainfall for the area. ' :

The natural flow of water from a property can not be changed
by new construction. Water flowing from parking lots drains
faster so retention ponds may be needed.

Size pipes based on the chart included in this seminar.
Storm sewers must be designed to produce a minimum velocity
of 2 ft/sec. At lower velocities the solids present in the
water settle out and restrict the flow of storm water.

Yard clean outs should be installed upon exiting the

building. Locate clean outs in NON-TRAFFIC areas. Manholes
are to be provided at changes in direction.

|13




Label pipe inverts ( "I.E.= #*%’/—%%" or "4?-2’-7") where
pipes begin, cross other pipes and exit the bulldlng.
Determine local frost depths and do not install plpes with
less than 42" of cover.

Storm drains are meant to dispose of rain water. Condensate
from cooling coils, cooling towers, and area drains may not
be acceptable to discharge into storm sewer systems. Verify
local code requirements and EPA guidelines for information
regardlng chemicals and the level of water quality that is

required for discharge to storm sewers.

- Continuous flows of water can be converted to roof areas as

follows:

(1) 96 sqgft = 1 GPM @ 1 inch of rain per hour.

(2) 24 sqft =1 GPM @ 4 inches of rain per hour.

4
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