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Creating Resources from Wastewater

(WTD mission statement)

\

+ King County is committed to:

* protecting water quality and preventing pollution
* not just about treating sewage anymore

* recovering and reusing the products of the wastewater
treatment process (2012)

« recycle/reclaim water (325 million gallons, BW capacity 20 mgd)
# recycle solids into nutrient rich biosolids (118k wet tons)

« generate energy from waste gases (1.3 million kilowatt hrs)

# methane gas sold (1.83 million therms)



Facts and Figures

\

* Customers and Service Area
# serve 415 square miles (3 counties)
* serve 1.5 million people
* wholesale provider to 34 local agencies

* System Design Criteria
* 279 mgd average wet weather flow
* 232 mgd average dry weather flow
* 897 mgd instantaneous maximum capacity



Facts and Figures cont.

‘\
« Facilities
* 5 treatment plants
* 47 pump stations

* 391 miles of conveyance lines
* 4 marine outfalls, 38 CSO outfalls

+* Qverall Financial

# $20 billion estimated cost to replace entire system
« $2.8 billion planned capital expenditures thru 2030



Capital Program

« Workload -
* $200 million annual capital budget

* 200 active projects
* typical capital facility project size - $14 million
*+ largest capital project - $1.89 billion
* average capital project about 10 years
* typical asset management project size - $200,000

# 150 active contracts (design and construction)

*Note - WTD does not make regulations, rather complies with
State and Federal requirements



Capital Project Organization

\

# Project Planning and Delivery (PP&D) Section:

* delivers capital facilities to operations

* responsible for implementing and managing both
engineering/design and construction

* organized into 5 major units
-engineering and technical resources
-planning and asset management
-construction management
-project management
-project control and contract management
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WTD Project Control

‘\

* Major Areas of Involvement:

# cost engineering (projects and program)

+« estimating (small projects, change orders)

# electronic information management systems
# contract management

* scheduling

* public disclosure



WTD Estimating and Capital Project

Budgeting
\

* Estimating generally thought of as construction take-offs/unit
pricing
* WTD does not have significant estimating resources
* small projects, amendments, change orders estimated in-house
* larger construction estimates developed by consultants

* Capital project budgeting encompasses planning through
completion
* total cost of delivering the capital project
* total capital project budgets are developed in-house

* Project and contract definitions
* the terms project and contract are not synonymous



PC Chronology, Understanding and

Refining WTD Business Processes

* % X X

\

1999 - Created first comprehensive project database
2001 - Created initial budgeting model
2004 - Implemented standard project cost format and budget model
2004 — WTD’s PRISM (Project Information System Management)
electronic PM tool goes live

-forecasting -actuals ($’s, hours, phase)

-modeling -trending

-cashflow -contracts

-scheduling -reporting

-contingency -new initiatives/modifications

2005 — WTD began Project Management Institute (PMI training)



Chronology cont.

\

2008 — BFO study of WTD’s historical capital performance

2010 — Began developing and implementing changes based upon
BFO findings (projects take longer and cost more)

2011 — PRISM introduces multilevel cost models (type and size)
2014 — PRISM implements revisions to contingency standards
2014 — PRISM introduces sustainability requirements

Historical data set and PRISM updated annually ($4.5 billion)
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Public Sector Estimating Challenges

\

* Public sector budget process initially requires publication of very
preliminary information

* Conceptual/planning cost and scope required prior to project
approval

* Must budget a specific single point cost for each project
* cannot budget a range of potential costs
* too large a budget and project will not go forward
* too small a budget brings about accusations

* Tendency to be overly optimistic

* Do not follow industry standard estimating practices
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WTD Planning Level Capital

Estimating Challenges
\

Long range plans currently out to 2050
* based on flow sensors, modeling, census data, growth patterns, etc.

Comprehensive plans (including costs) published 20+ years in advance
* identification and need of future projects very accurate

* scopefassumptions used as basis for planning costs not always representative of
actual alternative

Project cannot officially start until approved by Council

Complexity, technology, regulations and initiatives are difficult to predict 20+
years in advance

Lowest cost not always driver (scope, quality, schedule, political, etc.)

Every project is unique (topo, flow, head, capacity, mostly underground, etc.)
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Planning Level Estimating

Challenges cont.

\

* Planning level information basis for Council approval,
rate setting (annual budget) and long term policy
* 0 to 2% project definition
« preferred alternative not known
* general assumptions regarding scope, siting, etc.
* public involvement, mitigation not known
* must budget finite numbers, not ranges

* Planning cost is the cost always remembered by public
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Scope versus Budget

\

PCinvolvement starts when Comprehensive Planning transfers
project to Project Planning and Delivery (PP&D) team

Emphasize link between written scope, budgeted scope and
contingency

* written scope and budgeted scope often conflict
- written scope state delivery of a completed project
- budgeted scope can be very literal

* ifitisn’t in the estimate, it isn’t in the scope

Accurate project budget is reliant upon realistic Total Cost of
Construction

Allowances and contingencies often misunderstood
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Baseline Budgeting
\

* Baseline is when project team puts its stamp on the
project scope, schedule and budget

+ Baseline is set after preliminary engineering begins on
preferred alternative

* Accuracy of actual costs compared to baseline costs is
much more accurate

* considerable improvement since 2008
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Project Cost Categories

‘\

* Construction costs

-construction -owner furnished equip
-outside utilities -sales tax

# Non-construction costs (a.k.a. allied or soft costs)

-engr./design -construction mgmt.
-planning services -permitting
-staff labor/burden -initiatives (art,

sustainability)

* Land acquisition/right-of-way
* Project contingency
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Total Cost of Construction

\

« Estimated construction costs should reflect expected
construction bid values:

* known or expected construction or project costs not
budgeted, cannot be defaulted to project contingency

* misleading and underscores total construction/project scale

* low construction estimate effectively underfunds all
other aspects of project budget and contingencies

*« allied costs, sales tax, construction change and other forecasted
costs all calculated as a percent of construction budget
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Non-Construction Costs

\

* Employ model to help predict total project costs

* models are based upon $4.5 billion of completed WTD capital
projects

* allied/soft costs are initially based upon percentages of
construction

# 15 different cost models (seamless to users)
* land costs, mitigation, etc. are not modeled

* |ater estimates/forecasts are combination of built-up costs
and modeled costs
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Contingency

\

* Contingency is not a catch-all that covers items not
contained within the estimate, does not cover modified or
new scope

* Known-knowns, known-unknowns, unkown-unknowns

* Allowances and contingencies often misunderstood
* estimator’s allowances
* design allowance
* construction change order contingency
* project contingency
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WTD Contingency Matrix

¢ Construction Change Order and
Work Order Estimates

WID Esfimate Deliverables AACE Estimate Classes and Characteristics WD Ci ion Conti Y Project Cont.

WTD Phase Preparation C C r— Constructi
- AACE | Degreeof | pogmateuse | +ocr Expected Effort ici iti i
Estimate Estimate Project Typical Puposeor | ACCURCYRange | oL o Pricing Defirition Change Project
Class Definition Use of Estimale Typical Variation in L ow Elfor! Relaive 1o Uncertainty Uncertainty Order Contingency
i High Rang Ieast Cost index of 1 Factor Factor Contingency

Planning Phase (1)
Project Identification {aka. -Conceptual L: -20% to -50%

Transfer Document/Charter) Class 3 MR02% | cimenng H: +30% to +100% 1 Up to 5% 2% 0% 30%

» CSTGATE 1 |
Preliminary Design Phase (5) _Order of
¢ Inital Cost Plan Class4 | 1%to15w | Magniude L: -15% to -30% 2t04 Upto 3% 20% 10% 25%
{ Altematives Analysis Estimates -Concept Study H: +20% to +50%
» CST GATE 2 Feasibiily
¢ Develop Preferred Allemative | -Budget L- 0%t
¢ Baseline Estimate Class 3 10% to 40% | -Authorization - 0 - 3to10 Upto 2% 15% 10% 15%
H: +10% o +30%
-Control

Final Design Phase (3) -Control L 5%to-15%
© 60% Design Estimate Class 2 30% to 70% H: 45% to +20% 41020 Upto 1% 10% 10% 10%
0 90% Design Estmate
© 100% Bid Document Estimate
Implementation Phase (4) -Check Estimate L 3% to -10%
?E'd O‘pen'nglEng'neer's Class 1 T0% to 100% m’:g:de, H 3% o +15% 5to 100 0% 0% 10% 5%
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PRISM

Project Information System Management Database

\

« Effort Began in 2003 to Position WTD for Data Management Needs
*  Microsoft SQL Database with Servoy User Interface

* Programming Executes and Standardizes Business Processes

* Completed Transition from Multiple Legacy Systems in 2009

* Used to Manage 200 Projects & 150 Contracts Per Year

* Historical Records for 2000 Projects & 1000 Contracts

« Categorizes 20 Years of Historical Financial Data ($4.5B)

* 10 Years of Detailed Project Budget Data

*  Automated Daily Project Expenditure Updating
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PRISM

Project Information System Management Database
-‘

* Consistent Business Practices
Budgeting

Scheduling

Payments, Amendments and Change Orders
Reporting

*
%k
*
%k

+ Comprehensive Coverage

* Intranet User Accessibility
* Contains All Capital Projects and Contract
* Historical Records

* Centralized Data Management

* Development and Deployment Control
* Data Integrity and Standardization
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PRISM

Project Information System Management Database
—

* Project Management

* General Info, Scope, Status, Schedule, Multi-Year Budgets, Cost
Reporting, Actuals Reconciliation, Contract Requests,
Prioritization/Ranking, Variance Analysis

* Contract Management

* General Info, Firms, Payments, Task/SOV Tracking, Amendments, Change
Orders, RCOs/RCPs, Work-order Management, Authorization Levels

* Reporting
* Current to Baseline or Multi-Year Budget and Schedule Variances
* Monthly Expenditure to Budget Variance
Quarterly Detailed Project and Contract Status Reports
Mandated Reporting
Budget Submittal Packages
Ad-Hoc Reporting-User SpecifiedLriteria

*
*
*
*



PRISM

Project Information System Management Database
—

* Project Management

* General Info, Scope, Status, Schedule, Multi-Year Budgets, Cost
Reporting, Actuals Reconciliation, Contract Requests,
Prioritization/Ranking, Variance Analysis

* Contract Management

* General Info, Firms, Payments, Task/SOV Tracking, Amendments, Change
Orders, RCOs/RCPs, Work-order Management, Authorization Levels

* Reporting
* Current to Baseline or Multi-Year Budget and Schedule Variances
* Monthly Expenditure to Budget Variance
Quarterly Detailed Project and Contract Status Reports
Mandated Reporting
Budget Submittal Packages
Ad-Hoc Reporting-User SpecifiedCriteria

*
*
*
*



PRISM

Project Forecasting/Budgeting

‘\

49 Line Item Capability

Actuals Mapped to Line Items

24 Line Items Modeled Based on Construction Cost

3 Line Items Auto-Calculated (Overhead/Sales Tax/Sustainability)
Access to Past Forecasts/Budgets

Baseline and What if Scenario Capability

Nominal and Escalated $

Contingency Model

Schedules Also Saved with Budgets

* X X X K K X K *
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Project Forecasting/Budgeting

PRISM: Project Information System Management Database

(53 Projects | (33 Contracts | [23) Contacts | 5] Reports/Links | [Z) System

[El Announcements | [EF Reminders

Project Humibs: & Ni:"'i:

Info | Seope | Status | Schedule  Financals | cContracts | Reporting | Fixed Assets | PTA | Sustainability |

Misc | Ewaluation Foracast | Subprojects | CostReport | Actusls | Lifetime Chast | Budger |

Current Forecast for Jan 2014 Forward
«— Access Past Budgets oy

T thru I
Cuimes] Farecss! o 2006 +  F0LF = 2018 = F0I9 = JOI0 - F0ML..=  Forecast = Dec 2042 = Tokal -

il coNSTRUCTION | . a7al.1e8 (28798503 11785 28808008 287

“If Construction Contracts 3,738,300 28, 7ET. 148 10,085 28787212 f
ili# Owner Furnished Equipment I
tl1 * Dutside Agency Construction !
1l1* Other Capital Charges 11838 11838 4548 33755 1.701 41,458 |
1l NON-CONSTRUCTION 210,489 1961161 504377 7242374 9432382 | 16850756 | 14869634

II] = Engineecring Services 352 824 401,421 54,428 1838 123 4. TA5.0756 6,373,188

'“ P Planning & Managemant Sarvices 272518 Ta4. 088 TA2.27T 280,878 2018.27T1 158,447 2171, 17

1l » Permitting & Other Agency Suppo 330,847 #3438 37300 432,842 808,228 1241070

]I]j‘- Right-af-Way 525000 135,000 a7, 500 7270 1830451 2,357,951

lh P Misc, Service & Materials 79,905 85879 84,832 17176 247,71 2487 318,358 4418662 =121,694 i
“IF Mon-WTD Sopport 66,922 85,932 86,932 14,788 212,684 101,510 34,104 14,888 =100.782 |
lll = WTD Staff Labor 2881320 404,787 344 813 74,388 1,108,878 14928117 2,358,002 1,703,012 £33, 680 |
III P Indirect Burden 220970 313,894 287,078 aT033 259,378 808327 1,005,705 1,319,334 348839
ili = Project Contingency 4,022 438 4,072 438 4022438 4027438

i i Forecast by Category

ity : Variance to Cost Model - -
1l 196 for Art \NW\A 40,150

: 18242 azBeen TageTare samese ROGITIS Sas0ner| e9Biisez 4T7SATE  ATSLA
Chsesl | Refresh || Saveds.. | Log [ Mg | BudgetLA | Aied Of | Escalate? @ Mo () Wes

Master Level Beginning 2014 Appropriation = £25,746,968 Remaining Balance = §35,325,923 {Beginning - YTD Actuals)

All Projects My Projecks | selected Project

_lrielp || ) Reponan lssue | o Passecrs |

Search Results
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C

Model Input Forecast
Construction Contracts 13,194,754 13,194,734
Mitigation Construction Centracts 50 50 50
Crwnar Furnishad Equipment = 30 30
Construction Total 513,194,794 $13,194,794 50
Changa Order Conkingancy | 51 .545.0[”]‘| | 10'% 51,648,000 10 | =g 50
Design Contingency | 33-z'm-ﬂ'ﬂ'ﬂl | E5|% §3,285,000 25 = 50
Main | Finance CunhnﬂcLI Design Contingency l
Changa Ordar Contingency 10 %%
Contingency | Planning (Project = 30% Design = 25% Change Order = 10%) W Design Contingency 25 9%
{Phase Selected on Info Tab = Planning) ey — 2y |“
% Ower fUnder
Contingency Analysis Forecast % Forecast Amount Input Caleulated Difference Calculated
Change Order Contingency 10% $1.648.000 105 £1,649,079 -$1.079 -0%
Deslgn Contingancy 25 £3,296,000 25% £3,208,609 -52,508 0%
Project Contingeacy 0% $9,527.500 30% £3,524,829 £2.871 0%
Tatal Contingancy $14.471.500 514,472,407 ~&£307 ~0%
Phase Projece ! Design £ hange Order 2
Centingeney  Contingeney congingency
Planm /N 20% 23% 10% 1. Percentage is applied to total projedsgost not including
Predesign 25% 20% 10% ject D:lrlrjngl:n:v.l - |
Z. antage is applied e Construction an .
e ok ok biZd ER Atage is applisd to Construction and D Var lance to M (@) d el
/ Final Design pLiloo pLiloo 10%: '
|+ Implamentation 5% 0% 10%

Print PM Forecast Model Calculation

Contingency Ranges
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| PRISM: Project Information System Management Database

[ Announcements | B Reminders [ Projects | (B Contracts | 2 Contocts | (] Reports/Links | () System

Access Past Months/Years

Forecast | Subprojects  CostRepert l Acrai

Y Sponi : Spm
Formeast W yTOI01E Adopted /3% | YTD  Didd

Sgant ?.m
Jun (opaa) n .:aun] n E

ENE

. 0 Curent Foecant T aaam

I Conttruction Contracts [ amy 2015 Rate / 2014 Initial Cashfiow 347N BIT
2013 Mid Year Upciate

12014 Adopted [ 2013 Final Cashfiow |2
{2013 Adopted|2012 Final Cashflow
2011 Md Year Update

INSTRUCTION (2262 NNR0RIHE | 2012 Adopted / 2011 Final Cashfiow R 18911530 58w L
¥ Engineering Services 135,741 |2011 Adopted/2010 Final Cashfiow w1 % 50,482 4370810 0413271 Tom 0osTe0e 30w 315000 om
¥ Planning & Management Serv 28078 2728 9% S8R50 4N 215279 181522 2263501 8% 2184748 8% TORME 4%
¥ Permitting & Other Agency 51 22827 18887 TR Tog20 12w 288227 £20.894 1245108 &7% 260,528 JogW  OTAETY 242w
¥ Right-of-Way 13683 525000 3% £5525 0% 455475 1844114 2300112 05% 2300001 09% 15889  O%
B Mizc. Service & Materials 8es TO805 1% 82302 1% 2,357 TA032 320075 22% 364054 20% 38579 -10%
¥ Non-WTD Suppert 458 3.438 o553z % 67,810 5% 1578 10498 321,489 33% 307021 29% 45582 12w
¥ WD staff Labor 8628 115,928 285130 4% 404310 2% 115181 1204055 2277018 55% 3213887 30N 30840 20%
5%

¥ Indirect Burden E118 B8 830 220878  40% 242888 ITH 21,811 ES5.018 1868785

530,839 186% 1188842 1I0%

4395428 8.235.280 1,838,833 -30%

21,834 2% 21,534 -100%

Note: hly months that hava actuals posced ara shown. Rebuild ® Continuous
746,968 Remaining Balance = $35,333.9 inning = YTD Actuals)

H.!tér Level Beginning 2014 Appropriation 2\ $33;
(\Searth Rezuits

My Projectz  Salacted Project

= Calculates Variance

Actuals Reported By Month, Year to Date and Life to Date




Schedule Variance-Current to Baseline

PRISM: Praject Information System Managemen! Database

[El announcements | [} Reminders 23 Projects | 3 Contracts | [0 Contacts | 45) Reports/Links | LT) System
Frees! Numier & Name

Info | Scope | Status = Scheduls | Financisls | Contracts | Reporting | Fixed Assets | F7A | Sustainabilit

Select Budgets for Comparison
Milzstenas Phases | /

WTD Phase KC Phase Select Datasets for Compariso
Implementation '.I Implementation Dataset 1 /;:hul:!
| 2015 Rate / 2014 Initial Cas. ¥ | | Gate 3-Baseline (05/10/2010) w |
See Phase <-> Mikesone Mapping Currant - Dataset 1 -
Dataset 1 Dataset 2
N/A  Phase Current Dif ference Difference
[ Phase 1 Siart  OBM042008 |_. Aciugl |J Autamatic Start| DEM12008 | He Change 054012008 Na Change
b Fimish 081972008 |_. Actual |J|Aumm.ah: - Finish| DEMBZ009 | He Change e S2009 Ho Change
O Phase 2 Start  O&ME2006 |_. Actusl (]| Autematic = Stan| 02122003 |  MoChange OMIY2009 | 143 Day Increase
Preliminary Design Finish Q152010 [ ood] Actuai ][ Avcomatc  w ] -r' Finish, D1NSZ010 | Mo Change BM520 Ho Changs
[ P 3 St 01182010 o] Actual [B)[Aueematic %]  swa| 01152010 | Mo Change BASE0 Ha Change
Final Design Fimish 0573072012 |:| Actuai |J| Manual "'". Fimish | 05302012 | He Change 0TR02012 &1 Day Decrease
O Phasa & Start  DEA42012 |_. Actugl |J Manual Stan| DEM4Z012 |  MoChange 0702012 | 56 Day Decrease
E o Fimish 111772014 |_. Eoracast |J| Manual v. Finish| 11172014 | He Change 107212014 27 Day Increase
O Phase 5 Start 01042018 |_. Forecast (]| Autematic = Stan| 01042015 |  MoChange 10/21/2014 | 75 Day Increase
Close Out Finish  05/01/2015 |...| Foracast |J| Manual - Finisn| 05012015 Mo Change 0282015 74 Day Increase
Phase 6 Start Start]
[¥  Land Acquisition — |J
Fimish = |J| Fimish |
Substantial Completion 11172014 |1 Forecnst |ﬂ.| Automatic - TATZ014 He Change O0THS2014

Selected Project

_El el || L Repon an lssue ] o Passwoid |

Calculates Variance
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\

Project Control delivers on management’s commitment and
investment toward improving project estimating and budgeting.

We are a neutral party providing information, analysis and reporting
for decision makers.

We provide tools and reports for senior management resulting in
consistent policies and performance measurement.

We provide accessible tools and information for Project Managers
to improve estimating accuracy and improved project delivery.

Change is inevitable. We must be flexible and adaptable to changing
requirements.
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Questions / Contact Info.

http://www.kingcounty.gov/environment/wtd.aspx
Hans Erickson — hans.erickson@kingcounty.gov
Paul Galeno - paul.galeno@kingcounty.gov
Lisa Taylor - lisa.taylor@kingcounty.gov
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