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USE [Ghasewsr]
GO

JrrEast Opject: UserDefinedFunction [dbo] . [GetCOF]
SET ANSI_NULLS ON
GO

Script Date: 07/06/2011 13:23:43 #astas)

SET QUOTED_IDENTIFIER ON
GO

H—- Create function
L ——drop function getCof
Fcreate FUNCTION [gbol . [GetCOF] (ANT_DIA float, BNT RVALUE float)
RETURNS float
UITH EXECUTE A3 CALLER
ag
BEGIN
declare BTempvalue float:
set BTempvalus =
{
[ (dbo. GetReplacementCostleighe (BNT_RVALUE) | * 4)
+
[ (dbo.GetSozial mpactWeight (RNT DIA]) * 4)
+
[ (dbo. GetEnvirommental InpactUeight (BNT DIA)) * 5)
)
return (BTempvalue) ;
END;

GO

18t Potential .0\ jahnson (530) | Soaueryd.ed . pheen (8

£l use phasever

Smmlact KT _DSHAN me UpatcwsndH
nt_daman & Poawvnstcessil
HT_DIL a2 Diswerer
HT_HAT_TT as Hacerial
KT Langth as Length
HT_Taerl7T0 sz [Highast Condition Bating]
darepart (yyFy, HT_DIT_COWS) as [Inscall Tace]
a ©IyFYY, HT_REFL DT SATEPART | YYFY, gerdars
; (VyEY. NT_BEPL DT ms [Replecenest bate]
= =t (money, BT _FFALUE] .2, 1] s= [Feplacesent Velus]
NT_TWSERLZ B= FOF
RT_Taerd as COF
o NT_CRETEAL ms Bisk
from runst
whare HT_BEPL DT im 7
Lorder by NT fPL IT asc

as [Erfective Renaleing Life|yes)]

T-SQL
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Year: 2012 Hydro Cleaning Schedule
71612011 11:08:08AM Dublin San Ramen Services District Page:

Hydro Freq Yrs: 2 Tot Len: 188.12

350 BASIN:T16D3 © T16D3-3 - T16D3-2 RISK: 9 - © VCP-Vetrified Clay Pig&DRO YR:
344  BASIN-T16D3 © T16D3-13 o T16D3-7 RISK: 8 . o VCP-Vetrified Clay Pipg/DRO YR:
1690 BASIN:T16D3 © T16D3-2 © T16D341 RISK: 15 - o VCP-Vetrified Clay Pip&/DRO YR:
1694 BASIN-T16D3 © T16D3-15 - T16D3-14 RISK: 8 - © VCP-Vetrified Clay Pig&DRO YR:

2927  BASIN-T16D3 o T16D4-1 - T16D3-9 RISK: 11 - - VCP-Vetrified Clay Pip&DRO YR:

Hydro Freq Yrs: 3 Tot Len: 1,174.40
Basin: T16D3 Tot Len: 1,878.28

Hydro Cleaning Schedule |~

Hydro Freq Yrs: 1 Tot Len: 218.53

1699 BASIN-T16D4 © T16D4-8 HYDRO YR:

1595  BASIN:T16D4 o T16D4-14 HYDRO YR:

1701 BASIN:T16D4 © T16D4-15 D5: T16D4-2 RISK: 13 . MAT: VCP HYDRO YR:
1697 BASIN:T16D4 o T16D4-2 DS T16D41 RISK:13 - MAT. VCP-Vetrified Clay PigYDRO YR-
1698 BASIN-T16D4 © T16D4-4 DS- T16D4-3 RISK:13 - MAT: VCP HYDRO YR:

590 BASIN-T16D4 o T16D4-21 DS T16D4-20 RISK:13 - MAT- VCP-Vetrified Clay Pig/DRO YR:
Hydro Freq Yrs: 2 Tot Len: 1,327.27
594 BASIN-T16D4 o T16D4-3 - T16D4-2 RISK:10 - N HYDRO YR:

1684 BASIMN:T16D4 © T16D1-1 © T16D4-23 RISK: & - : HYDRO YR:

Hydro Freq Yrs: 3 Tot Len: 435.64
Basin: T16D4 Tot Len: 1,981.43
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Application Application

Web Based Web Based Crystal ‘ ‘ Critical




CCTV Observations (PACP)

Grease Observations (From hydro-cleaning work)
Risk

Probability of Failure

Overflow Occurrence

Date of Last Cleaning or CCTV

Pipe Age

Data Integrity Preventative Replacement CIP Projects Performance
Cleaning Inspection For pipe & Corrective Costs Metrics
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Is Aged
Based CCTV
Year?

Greater than ar

{Pipe iz not of CCTV age so it can be pushed out. Or just came of age at time of

Equal to CCTV Max

Mo

¢

Is CCTV Max less than or
equal to the first
Scheduled Hydro Year

[

Is CCTV Max between the
first and second scheduled
hydro year

1o

Is CCTV Max equal 1o the
second Scheduled Hydro
Year

luo

Is CCTV Max between the
second Scheduled Hydro
Year and the third
Scheduled Hydro Year

Yes CCTV Max 50 should be done that year]
fes
Use
> Scheduled
Hydro Year
Yes
ko
.| Use Scheduled Scheduled
“| HydroYear +6 | ccTv Year
#]
Yes
.| Use Scheduled
| Hydro Year + 12
Yes

No

i

Is CCTV Max equal to ar
greater than the third
Scheduled Hydro Year

Take into account the last time CCTV was completed. No pipe can go out more than 12yrs
if it is 18 years old or more. If not 18 it can be pushed out beyond CCTV Max (CCTV MAX =

Last CCTV Date + 12)




Hydro Cleaning 6 Year Overview

7062011 10:56:37TAM Dublin San Ramon Services District Page:

Year Calendar Recurring

Sequence Year Feet B u d et % of Total
1 2012 0 g

26%
2013 23739 30%

2014 23739 165,366 19%

2015 40,973 187,313 23%
2016 23739 28.742 5%
2017 67.770 76,956 15%

Chart of Total Feet by Year

Complete Hydro by Pri %

B —
206
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Total ft Hydro for 2013 = 154,788

Remaining ft Hydro Cleaning =

45579
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Labor Statistics

Metricsl
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Total Projected
Labor Cost

Labor Cost/Ft.

243.00

|

I 50.00

Rt B Tt e S it e T s It I |

50.20 50.40

N\

$0.60 50.80 $1.00

V

545

Encumbered Labor Hrs

Labor Cost Per HR
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Replacement Cost Per Year

Replacement I

Hydro CCTV Data Integrity Preventative Replacement CIP Projects Performance
Cleaning Inspection For pipe & Corrective Costs Metrics
Schedule Schedule specifications Work Orders

CMMS GIS Reports
Application Application
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Web Based Web Based Crystal ‘ ‘ Critical
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C —c— C— e mm— c— c—

W17Cl-3z [V17C1-31 PVC 1614 5 1991
[visaz-e  [V1942-5 |10 Ve [382.6 |5 1985

T17C3-11  |T17C3-8 g VCP-Vetrified | 705 |5 1972
Clay Pipe
[U18D2-5  [U18D2-3 B VP 3723 |5 1964
V1941-23  [V1941-22 g VCP Vetrified | 495 |5 1965
Clay Pipe
. [
T18D1-21  |T18D1-20 g VCP-Vetrified |54 |5 .
Cloy Bipe Critica
U2001-30  [U20C1-29 g VCP Vetrified |10y |5 1981 4
Clay Pipe
T16D1-1%  |T16D1-18 6 VCP-Vetrified 1505 15 1969 |4
Clay Pipe
T20D1-1 T2002-14 g VCP Vetrified | 004 |5 1965
Clay Pipe

VCP-Vetrified

1C1_15 |TT9 ‘1
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Hydro Cleaning & Year Overview

—_—————— TR0 10:56:37AM Dublin $an Ramen Services District Page: 1

P— Eavorites ) es ) 1 x = a Yo Calandar Eggumng Dngime Tetal
o | . 1 e - Ssquence Yaar Fest Fest [} % of Tongl
rIUCI y =@ @ G’ (<] 1 2012 ] 250,321 250,321 2%
Hydro Cleaning & Year Overview Report 2 201 298,570 %
et b o Replacement Cost Per Year 3 2014 185104 1%
Hydro Cleaning Complete | kcomgiele 0 4 2015 200,285 2%
sy, Hydes Cloaning Reports Liser Manual I:I‘P 9 e ] 2016 §2.481 %
Coltection System Critical Asset infomation . M 7 AT 15%

Sabiittod Wark Request (0} | I
0
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ooz s ] 2015 M017E %400 |05 17 (1632
D 4 DASNTIDY US. TIsge2 D3 TiCR1  RSK IS D 15 MAT VORvetiled Slay PeDRO YR 2012 11'_1__d_¢) &
0 16 BASWTIO US TISD35 DS TIEDM  RSK B DA @ MAT VCP-Vetsied Clay PRRDRO YR 2612
0 #F BASNTIOI US TISDE1 DS TIEORS  RSKTT DA 10 MAT VOP-venked Clay PesrDRO YR 2012
Hyden Freq e 3 TotLea: 111440 Trer
Basin:_T1603 Tot Lee: 1T ot
DA% BASNTIEON US. TS0 D3 TiOeT  RSK4 DR & MAT vER HYDRO YR 2012 L-'W"'"

0 15%  BASNTIEDS

e+ [Hydro Cleaning Schedul

TLIEY
070 BASINTIEDS HYERO YR 2012 o /K\
© 3 oA [

1607 MASINT1EDM TS 2 OF THEDA1  RISKAD WP Vatribed Clay PRyDRO ¥ 2612

HYDRI YR 3012

0 165 BASINTHDS US TisDed DS TiEDal  RSK1) DA 8 MAT veR HYDAD YR 2012

I 50 DASNTHEDS VS TISDE2 OS5 THDSSD  RSKA1  BA 8 MAT VCPAuied Cly FesDRO YR 2112
Mydes Freg frs: 2 TotLea: 13037 Pricrity
0 55 BASNTIEDS US TISD43 DS TIED4T  RSK10 DA 3 MAT veR YR YR 312
0 168 BASINTIEDS  US  TISDI1 03 TIE833  RSK 8 DA B MAT vCP HYDAC YR 212
Hydin £
L/
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Manhole CCTV Pipe Age & SSO Pipeline
Inspection Inspection Specifications Reporting Hydro cleaning
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Prevent on Day Two
t e Creating ctive work orders t0 remove reats
« Difficult to push ware outll'lo field c \ﬁy (N6tusing ._-*

d yet) rubd | A
ig and correcting data macc#acy m’g)th Luct

er management is critical for success
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Quiz Answers

* NASSCO

NASSCO National Association of Sewer Service Companies

WWW hassco.orgl -

NASSCO - Setting the Industry Standards for the Rehabilitation of Underground
UHtilities. ... NASSCO Facebook Page NASSCO YouTube Channel. My Account | ...

PACP - PACP Class Schedules - Contact Us - Login

* PACP

Training & Recertification

Pipeline Assessment & Certification Program
Current Version- 6.0.1 Released November 2010




Intro

Don Kurtz
T Analyst
Dublin San Ramon Services District

curtz@dsrsd.com



PipeDream Database Secrets

e GBASewer database tables and columns
describe collection system

- Jopm |
Riizk. I 1. 7800
| Ii Field Drefinition
psize Dia Meeded | I] ) i
il erties
onzequence of Failu

— Field Propert
— Consed el lE Field Capt
Frobability of Failure I
— | alobal Edit |
Caphion: IHisk
Replac
Field M ame: INT_EHITE&L

Table Mame: |[SwHNET

e SQL Agent recalculates all values for each pipe
segment each night (5000 segments in 48 sec)



The 3 BIG Questions

e How often should I clean this pipe segment?
 When was this segment last cleaned?

 When is the next time that this pipe segment
should be cleaned?



How often should | clean segment?

OD—— OwverflowWeight

vwHydroCleaningFreguency €

"CD— HighestRating

RITCAL— HighRisk

HighGrease

USER12—— HighPOF




When was segment last touched?

SWNET
. HydroScore
EQUency HydroFrequencyYrs
L ar
y LastCCTVY ear
CreateWorkOrders LastHydroYear _
ase
i-'.|:-‘“’-'.|:_--'.|: oo -._.-|:;'“_'_ "EAR . .
SWNET NT USER11 vwl astHydro

|LI'.|

WKORDER SWHNET WEWOASSET




When is the next cleaning?

— BASIN_SCORE

vwHydroCleaningFrequency
.3TUB...

HYDRO FREQ YRS

SWNET

NT_CRITCAL

m

1 --
— 1
=
Imi




Basin Scoring

e Basin score based on worst-quality segment in
the basin

oruse NT_USER207?

~HydroFreguencyTs._

Vi  —Basin Score—-

BASIN_SCORE
I

—I vwWeinhtedSeore I—



Calculation engine deconstruction

LR ONE LEJEL GEMERATE HYDRO SCHEDOULE
B Fiow & botiom 1, ko right Dta Gereology Team bbosskn PO bah blckirary
Mgz olie Wk 10
rET |amo . wLevary

w BDVERF 1014 l_or_a'n\T_cn4| 0werlcwsieghl |_|

e .
= Wmm s mmmmrans sonm s | v s [t |||
‘ :
SPLSAED SxEosnSade SUUNET NT USERZY
ri ‘ ‘
enm— wan |
L
[m E——
e el
o o WT_USERIZ
s
T
p———
P

‘SF DERED R HIgN Rk SINET_NT_CAMCAL




Nightly data update hierarchy
exec SPDSRSD _CleanUpMHInspGPSData
exec SPDSRSD_INSERTMHInspGPSSWMAN
exec SPDSRSD_SetLastCCTVYEAR_SWNET_NT_USER11
exec SPDSRSD_SetScheduledCCTVYear SWNET_NT_USER10
exec SPDSRSD_SetHighestPACPRating SWNET_NT_USER17CD
update swnet set NT_USER17CD =isnull (NT_USER17CD,0)
exec SPDSRSD_SetReplacementValue  SWNET_NT_RVALUE
exec SPDSRSD_SetPOF _SWNET_NT_USER12
exec SPDSRSD_SetCOF_SWNET_NT_USER4
exec SPDSRSD_SetHighRisk SWNET_NT_CRITCAL
exec SPDSRSD_SetHydroFreqYrs SWNET_NT_USER20
exec SPDSRSD_SetBasinScore. SWNET NT_USER21
exec SPDSRSD_SetHydroYear SWNET_NT_USER9
exec SPDSRSD_SetReplacementDate. SWNET_NT_REPL DT
Exec SPDSRSD_SetHydroScore . SWNET_NT_USER13



Calculation engine hierarchy

POSM TO GEA DATA
TRANSFER | SWPACPCOND
SWNET ——NT_DIA, NT_LENGTH SWPACP
OMDEFECTGRADE
PDSTRUCT
‘ wwPipelnspection ————

SWNET

HIGHEST OBSERVATION

NT_RVALUE

SPDSRSD SetReplacementValue SWHET NT RVALUE

— NT_RVALUE Geﬂeplacgw_elnt-;os:-..-E|gh'. |

NT_RWVALUE L
o GetSociallmpactyWeight - G )
» SWHNET NT_DIA: UDE P (UDE

GetEnvironmentallmpactWeight | |

(UDF)

—NT_DIA



Lucity client user interface 1

oWSEM  W\eneral  ENVIFONMENCal Sewer  SLofm 1FAnsporcacion wWiarer  EIECCFIC bas IFees)FAarks  cJuipment  Facicy  BeruselEecycing  wWork  INYENCory  MOoDie  vigw  windo

E?-ESEwer Pipe Inventory - Mo Filter

& -7 - B -ee Bl s s] alr]r] 2z HE S E e - = | =

Fipe Rec # || 1836 LS Structure ||T2EID2-14 IF"44EI AMaRILLO RD 4 MextUS |
&lt Pipe 1D ||NTI3_1422 DS Stucture ||T2DD2-13 |F41E AMaRILLO RD b MestDS |

.&ttril:u.[:gs | Eu:unstruu:tl Elevatiunsl Fid I Ty I FP&CP I Lampinig I Smnkel Bldglnspl Lateralsl Dverflnwsl .ﬁ.cceptancel Hehal:ul WwWiO/PM/Req I Iristrct I Eush:uml Cion 4 I ’I

staws [ | MapPageNo | [ Review Comments | [ = e
CollectedBy | [ Lengtht) [ 1391
FlowBasin | [ [T2002 Length Status | [H[ 6 [Hansen Data
owner | [H[2 [Pubiin San Ramon Pipe SecLengh (e [I[ 60 Estéofuoins [T
Location  [[H[ | Materisl | [l [T [WEPViiied Clay Pipe
Line Type | [I] 1 [GravityLine trer ||
FlowType |[H[ 1 [Sankany LiningDat= [V =] vearlined [[I]
Pipe Shape [[H[ 1 [Round Spe2 [N 1000 ™ Siope Lock
ClearingFrea |[H[ | Mannings [
T Frequency |[H[ | Capactyefs) | [ 000
DiatHeight in) |[H[ & oM | T
Pipe width in) |[H[ Pump Station 1D | |
ManagedBy [[1] | Last Claning Date [ 77 =] CeaningFren [
Fredasseti [ NewClearingDate |[[77 <]  ClaningFequnts [[{ [




Lucity client user interface 2

=:,|=Lucit1_.r 7.5 - Dublin San Ramon Services District

Swskem  General Environmental Sewer  Skorm Transporbation  ‘Water  Elechric Gas  Trees/Parks Equipment  Facility  Refuse/Recwcling  Work  Inventory  Mobile  Wiew  Window

Pips Rec || 1836 US Stucture | [T2002-14 |7440  AMARILLO RD £ Newus |
Al Pipe 1D ||NTG_1422 DS Shucture ||T2IZID2-13 |7416  AMARILLO RD & NextDS |

Attibutes  Canstruct I Elevatiunsl Frd | T I PALCF | Larnping | Smnkel Bldglnspl Lateralsl verflowms .ﬁ.cceptancel Hehabl Wi /Pk/Feq | [nztruict | Eustu:uml Co 4 I "I

[ ate Congtructed | I] I 07/20/1965 vI Cleaning Area | III I Ignare in Model | I] o

Project Number | [ | Benefi Distict | [ | Risk ([l =500
ndex 1] aea |17 [Dosin Upsizz DiaNeeded |[I[
usson [ secTunfng ||| Consequence of Faire| [] [
DS Station | ﬂ Tiaphiea | |I| | Probabilty of Failwe | |] |—
sutace | [ [ 1 [Asphalt Stieet imprave Method | [ [ | Risk |
Beddng [ | UpsteamCount | [ Replacement Cost [[I[—

Heplacement\faluelﬁl 34629.04 HeplacementDatelﬁll:l‘l,-’l:ﬂ,-'zljﬁd "I Prezent Y alue || Rermaining Life “

|' Construchion Becords

Start Date © I Frezent Value I Remairirg Life I Azzet Cost I S alvage Yalue I Replace Previous Waorth I Mo Remaining ' alue




Lucity client user interface 3

Systemn  Gerneral  Environmental  Sewer

Skorm  Transporbation  water

Electric Gas

TreesfParks Equipment

Facility  Refuse/Recyding

Wiork,  Invenkory  Mobile  Wiew W

E?ESEWH Pipe Inventory - Mo Filter

Pipe Flec#t || 1836

US Stuctwe | [T20D214

AtPpelD  [[NTG_1422

|?44EI AMARILLD RD

DS Stuctue | [T200213
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US Last PACP Date | [08/02/2011 ~
US Quick Stuctural | [2100

|?41E AMARILLO RO

i
4+

MHext LIS
Mext DS

Pﬁ.% ILamping | Smu:ukel Bldg Inspl Lateralsl Dverfluwsl .ﬁ.cceptancel Hehal:ul W/Ph/Feq I Instract | I:ush:-ml EDILI_

U5 Pipe Stuctural || 2.0

US Quick 08M | [0000 LIS Fipe D&M || i
US Quick Total | [2100 USPpeTotal || 20

— Diownztream to Upstream - Mozt Recent Inzpection

DS Lazt PACP Date | IEIE.-’EIEHEEITI "I
DS Guick Stuctural | IEIEIEIEI

DS Pipe Structural ” 0.0

D5 Guick D&M | [oaoa

D5 Cluick Tatal

||nnnn

DSFipedtM | 00
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E?-ESE'.uer Pipe Inventory - Mo Filter
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P L [ [ Sy UV [ [y ] T T L e [ P} (e RS Ty R IR TR TRy TSy PRl e Ly T L A e T

Hlglz| =z aldrr] = sBEEEGE=Q - = - =

Pipe Rec # || 1536 US Structure |FirSt 214 [7420" aMaRILLO RD 4+ MestUs |
Alt Pipe D ||NTI3_1422 DS Structure ||T2E|D2-13 [7416 " aMaRILLD AD 0 NewtDS |

ﬂltributes' Cnnstruct' Elevatiunsl Frd | ™ | PALCH | Lampingl Smu:ukel Bldglnspl Lateralsl Dverflovs .ﬁ.cceptancel Flehabl WD;"F’M.-"FIE::' Iristruct  Custom | Cin 4 I 'I

Ilzer 1 | I] I_ | Con of Failure | I]I 17.00 Mot Accepted | Ii|_
TspRatng  [[I] | Prob of Failre | [ | o4 Lawrsd |-
Repair Rating | I] I_ | Hydra Scare | I]I 2.00 PACF | ﬁp
User 16 ||]|_ | HydroFreqirs ||]| 300 POSMONVD ||]|‘
OM Cond Ritng | |] [ 22 BasinScore | |]| 100 GBACCTY | ﬂp
Ilzer & ||]| ScheduledHydro ||]||:|'| EnPengk! vl Izer 22 |ﬁ| L vI
User 14 ||]| ScheduledCCTY ||]||]1,f|]1,=2|]14 = User 23 ||]| I =
User 15 ||]| LastCCTY ||]||:|-| 22011 vl
Ava Useful Life ||]| User 26 ||]|
Uzer 19 ||]| I zer 27 ||]|

Short Cornrnent | I] |

[Record 1680 0F 5529 |Miew Maode  |[Ready... v




Anyone for TSQL?



Sample function

CREATE FUNCTION [dbo].[GetTotReplacementCost] (@NT_Length float, @NT_Dia float)
RETURNS float
WITH EXECUTE AS CALLER
AS
BEGIN

declare @Tempvalue float;

Select @Tempvalue =

case

when @NT_dia <7 then (@NT _length * 195)
when @NT _dia = 8 then (@NT _length * 249)
when @NT_dia = 10 then (@NT _length * 302)
when @NT_dia =12 then (@NT _length * 356)
when @NT_dia = 15 then (@NT_length * 436)
when @NT_dia = 18 then (@NT_length * 517)



Sample linked server

CREATE PROCEDURE [dbo].[SPDSRSD_CleanUpMHInspGPSData]
-- Add the parameters for the stored procedure here
update a
set a.MAG_MANHOL = REPLACE(a.MAG_MANHOL,'=",'-")
from [ENGINEERING\SQLEXPRESS].[GBAGIS].[dbo].[MANHOLE_INSP_MERGE] a;

delete from
[ENGINEERING\SQLEXPRESS].[GBAGIS].[dbo].[MANHOLE_INSP_MERGE]

where MAG_MANHOL is null
or MAG_MANHOL ="-'
or len(MAG_MANHOL) =0



Sample stored procedure

CREATE PROCEDURE [dbo].[SPDSRSD_SetLastCCTVYEAR_SWNET_NT_USER11]

AS

BEGIN

END

SET NOCOUNT ON;
UPDATE SWNET
SET NT _Userll =
(SELECT CAST
(
CAST
+'-01-01'
as DATETIME

)

dbo.GetlastCCTVYear(NT_ID) as varchar(4)



Sample view

create View [dbo].[vwPipelnspection] as

select

c.PD_ID

,N.NT_ID

,C.PD_CODE_TY AS ObservationType

, datepart(yyyy,p.PA_INSP_DT) as InspectionYear
, datepart(mm,p.PA_INSP_DT) as InspectionMonth
,p-PA_DIR_TY as SurveyDirection
,p-PA_ADDRESS as Street

,p.PA_PRIOM as PipeOMRatingIndex

,p.PA_PRIT as PipeTotalRatingIndex
,N.NT_USMAN as UpStreamMH

,n.NT_RVALUE as ReplacementValue
,N.NT_SURF_TY as Surface

from SWPACPCOND c, SWPACP p, SWNET n
where c.PD_PA ID =p.PA_ID

and n.NT_ID =p.PA_NT_ID



Summary

How often should | clean this pipe segment?
When was this segment last cleaned?

When is the next time that this pipe segment
should be cleaned?

Questions
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