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1.2

INTRODUCTION

BACKGROUND

Los Angeles County Sanitation Districts Nos. 14 and 20 (Districts) have
two projects for construction or expansion of two wastewater treatment
projects in the cities of Lancaster and Palmdale. The objectives for each
project are similar: to receive municipal sanitary wastewater, treat to
tertiary levels, store in reservoirs during specific times of the year, and
then pump for irrigation on agricultural lands.

The two projects have distinctly different activity groups and will be
discussed separately in this report.

OBJECTIVE

ERM was retained to conduct a technical review of the schedules for the
two projects. The review primarily focused on the technical activities
related to the completion of the projects, with a view to assessing the
reasons for, and the reasonableness of, the differences in the length of
time necessary for completion of the projects as initially proposed by the
District compared to the completion dates currently scheduled.
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DISCUSSION OF PALMDALE PROJECT AND DESIGN-AWARD-
CONSTRUCTION SCHEDULE

The Palmdale Water Reclamation Plant Project Phase V includes the
expansion of an additional 15 million gallons per day (MGD) treatment
system (incorporating nitrification/denitrification) to meet the demands of a
growing population in the District No. 20 service area. It is projected that
population growth in the area will increase by as much as 84% by 2025.
Additionally, the project includes construction of tertiary filters and
associated chlorination. The Palmdale project also includes an enhanced
Effluent Management System (EMS) project phase. The Palmdale service
area is considered to be a closed basin; meaning that there is no river or
outlet from the area. Therefore, District No. 20 must rely solely on effluent
management methods to handle the treated wastewaters from the
Palmdale Wastewater Reclamation Plant (PWRP). These methods would
include reuse, evaporation, and percolation. As part of the effluent
management, the project includes construction of storage reservoirs, force
main piping and associated pump stations.

Effluent management for PWRP is currently accomplished through
agricultural irrigation above agronomic rates and agricultural reuse
operations located northeast of the plant property on land leased from Los
Angeles World Airports (LAWA). LAWA acquired this land for an airport
(not yet constructed) during the 1970s. This resulted in the PWRP sites
being completely surrounded by LAWA property. From 1981 to 2002,
LAWA contracted with the District to be the primary user of all plant
effluent as a source of irrigation water for farmers that leased its land. In
2000, the Regional Water Quality Control Board, Lahontan Region
(Regional Board), revised the Waste Discharge Requirements (WDRs) for
the PWRP. The District was ordered to take action on suspected
groundwater nitrate contamination attributed to past land application and
agricultural practices. Specifically, the District was required to submit a
Farm Management Plan (FMP), Effluent Disposal Plan (EDP), and
Corrective Action Plan (CAP) by January 2001. These three plans
proposed measures that would lessen the impact of nitrogen to the
groundwater. In meeting the recommendations made by the FMP, the
District entered into a 20-year lease agreement with LAWA in 2002,
making the District primarily responsible for the 2,680-acre EMS. This
arrangement has facilitated the expansion of agricultural operations and
reduced the amount of nitrogen reaching the groundwater.

The FMP also recommended that agronomic rates be used for crop
irrigation, a strategy that cannot be fully implemented without adding
reservoir capacity for winter storage for recycled water. Thus, the
proposed construction of storage reservoirs is a necessary component of
the current project. Land application and agricultural irrigation above
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agronomic rates are no longer acceptable under the revised WDRs and
are being phased out.

The primary objective of the Cleanup and Abatement Order (CAO) and
Cease and Desist order (CDO) was for the District to address the excess
nitrogen in the treated water from the facility, and the winter storage of
treated water, and to develop a program to maximize effluent
management and minimize land spreading.

In response to these issues and quality concerns, the Regional Board
adopted CAO No. R6V-2003-056, November 2003, and CDO No. R6V-
2004-039 (CDO), October 2004. The CAO requires the District and LAWA
to clean up and abate the elevated nitrate levels identified in the
groundwater beneath the Effluent Management System (EMS). The CDO
supersedes the abatement portion of the CAO and imposes a timeline for
implementing various abatement measures. Specifically, the CDO
requires the District to eliminate land application and agricultural irrigation
above agronomic rates of treated effluent by October 15, 2008. It also
requires that, by November 15, 2009, the District must comply with
requirements to prevent the discharge of nitrogenous compounds to the
groundwater at levels that create a condition of pollution or violate the
1994 Water Quality Control Plan for the Lahontan Region (1994 Basin
Plan) water quality objectives.

Abatement will be achieved in two phases. The first phase involves
expanding agricultural reuse operations at the EMS to fully utilize the
currently leased site and interim improvements to the treatment process to
remove additional nitrogen compounds. In addition, by the end of 2005,
all land application areas were planted with a crop when effluent is
applied. These areas will be irrigated at agronomic rates wherever
possible, but will exceed agronomic rates when necessary. This will
significantly reduce the amount of nitrates potentially reaching the
groundwater, since the nitrates remaining in the recycled water will act as
a fertilizer and be taken up by the crops as nutrients. This is a key
component of the groundwater remediation effort.

The second phase, which includes the construction of wastewater
treatment and effluent management facilities necessary to reduce nitrates
that may potentially reach groundwater to acceptable levels, is part of the
current project.

Primarily, the CDO requires the plant to limit the concentration of nitrogen
in the effluent to 28 milligrams per liter (mg/L) and terminate land
spreading of treated wastewater containing nitrogen.

The Palmdale project is partially funded by the state of California.
Release of the funds is contingent upon approval of the final approved
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environmental permit by the Regional Board.

Schedule Evaluation

The proposed sequence of events

Advertising of bids for
construction can not be initiated until the funds are approved.

is somewhat complicated, but

essentially the District submits a permit request and design to the
Regional Board for review. Assuming approval, essentially the District
then acquires a loan commitment from the state for funding. The project is
then advertised, bids reviewed, and contracts awarded. Construction of

the facility is then completed and startup occurs.

The sequence of events after permit approval is fairly straightforward.
Extracted from the Palmdale Gantt chart (Feb 07) are the following.

Design Phase - Treaiment Plant Expansion

Regulaiory Permits - TP Expansion / Ef. Mgmi.

1200 | Prelmnary Deslgn Assessment 53 0| MMARDS A 12MAYDS A
1210 | Final Deslgn Stage Flve Plant Expansion 517 212 2TOCTOS A INOCTOT
1215 | Stage Flve Plant Expansion Deslgn Complete 0 a JOCTOT
1220 | SWRCS ReviewApprove Final Design 20 20| I1oCTI? ITHONTT
1224 | District's Board - Submit Agenda Hem 0 1] 1ENCNTT
1225 District Board Appraval o Agvenise 0 o ZENCADT
1230 | Advertlse ard Recslve Blds 40 40 | 29NOVTT 3JAMDE
1235 | Review Blds 12 12| 28JANDS 13FEBOS
1236 | SWRCS Issues ATA 15 15| 28JANDS 13FEBOS
1239 | District's Board - Submit Agenda Hem 0 a 13FEBOG
1240 | District Board Award -Contract 0 1] ITFEBOS
1235 Contract/Bongs/insurance 12 12| 26FEBOE 1TTMARDS
1280 Baseline Schedule Preparation 20 40| 2TFEBDE ZIAPR0E
1265 | Issue Malice to Proceed (Stage Five) 0 a ZIAPROS

Construciion of Treatment Plant

24APROE

1520 Frepare ROAWD (TP Expansion & . Mgmi) 33 0| 120CTIS A [ZJANDT A
1525 Submit ROWD to RWQCE o a [SJANDT
1530 REWQCE Raview 100 G2 16DECDS A 10MAYDT
1535 RWQCHS Issus Revised WOR for TP Exp & EfT. kgm? 0 a 10MAYDT
Sacure Environmental Permits - EMusnl Mgmt a0 90| D6FEBOE T1JUNDS

Z5APR11

1740 | Treatmeant Plant 2%amup a Z5APR11
1760 | Tesling Period &3 63| 253APR11 I5JULn
1770 Treatment Plant Fully Operational 0 a ZEJULT

ERM
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Phase - Effluent Management

Prepare RFP far Geatechnical Investigation 30 0| 29DECDS A [SFEBOG A
Rekease RFF and Recslve Bids 20 0| 09FEBDE A EMARDE A
District Baard - Submit Agenda Item to Award 0 a EMARDE A
District Baard - Apprave Award of Contract 0 a Z2MARDS A
Jecure Right of Entry (ROE) as 0| I8DECIS A 21JULDE A
Contracting for Geatachnical Investigation 28 0] 23MARIE & D1 MAYDE A
Gaotechnlcal Inwastigation 120 0] I2ZMAYDE A D2MOWOE A
Design Effuent Managemsant 515 255| 29DECDS A J1DECDT
EfMuent Managment Deslgn Complete 0 o J1DECDT
SWRCS Review'Approve Final Deslgn 20 20| D2JANDS 2 JANDE
District's Board - Agenda Item 0 a [9JANDE
Dilstrict Baard Approval b Advertise 0 a Z3JANDE
Advertise and Recelve Blds 40 40| 23JANDS 19MARDS
Review Blds 12 12| 19MARDS [4APROS
SWRCHS Issues ATA 15 15| 19MARDS [HAPROS
District's Board - Submil Agenda Hem 0 1] [AAPROS
District Baard Award -Contrac 0 1] Z3IAPROS
Contract/Bongs/insurance 12 12| 23APROE CaMAYDE
Baseline Schedule Preparation a0 40| 23APROE 1aJuNDs
Issue Matice o Proceed (Effuent Management) 0 a 1aJuNDs
Construction - Effluent Management
Construciion for Force Main 3TE 376 | 18JUMOE M DECDS
Complete Force Main 0 a MDECES
Construction for Pump St3%tons 3TE 375| 16JUMDE oDECDE
1230 Comgplete First Pump Statlon 0 o oDECDE
1240 Construciion for Firs! Slorage Resenialr 3TE 375| 16JUMDE oDECDE
1841 | Tle-in Pump Siation, Force M and First Stor Res 41 41| 1DECD Z9JANTD
1843 | Begin Flling First Storage Reservolr 0 a MFEB1D
1844 | Contmued Construction of Second Pump Station 120 120| MDECD HMAY 1D
1845 | Coninued Caonstruction of Rem Stor Reservalrs 140 140| MDECD 13JUN1O
1250 | Complete Remalning Storage Reservolrs 0 1] 13JUN10
1260 | Complete Second Pump Station 0 1] ZOMAYID

Palmdale Treatment Plant Expansion Phase & Effluent Management
Phase contains the following summary timelines, as contained in the Feb
07 version of the schedule.

Advertise Bids / Review BidS ..........ccovvvvviinin... 3.2 months
Contract Set .....coovvvi i 2.5 MONths

Construction of Treatment Plant....................... 36 months
Startup of Treatment Plant..................................... 3 months

Construction of Force Mains .................c........ 17.5 months
Construction of First Pump Station ................ 17.5 months
Construction of First Storage Reservoir ......... 17.5 months
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ERM researched a number of sources to verify the typical durations or
timelines for the various activities comprising a municipal wastewater
treatment plant project. For example in 1998, the American Society of
Civil Engineers and Water Environment Federation published “Design of
Municipal Wastewater Treatment Plants — WEF Manual of Practice No. 8”.
This publication sets forth the range of typical durations of the various
activities comprising the design and construction of the typical wastewater
project. Additionally, ERM has 64 offices in North America and contacts
with a number of large and small municipal groups that conduct similar
projects. The schedule of Representative Durations set forth below was
provided to these groups for comment. Generally, the response was that
the durations are representative of municipal wastewater projects.

ERM also is involved with a large number of industrial wastewater projects
worldwide. Industrial projects are not constrained by some of the facility
planning, multiple bidding or contract award requirements, but the
technical (design and construction) element durations are very similar.

The following is a summary of those timelines:

Representative Durations for Activities within Municipal Wastewater
Treatment Projects. (These times can vary depending upon the
complexity of the project.)

Activity Duration, Months
Facilities Planning 8-12
Regulatory Approval 2-3
Preliminary Design 5-6
Value Engineering 1-2
Final Design 7-10
Total Design 23-33
Regulatory Approval 2-3
Bidding 2-3
Contract Award 1-2
Construction 30 - 38
Start-Up 2-5

Total Construction/Startup 32 - 43
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The Feb 07 schedule outlines a completion date of July 2011 for treatment
facilities. The October 2004 schedule outlines a completion date of
November 2009. This is a difference of 20 months.

Analysis of the two Palmdale schedules highlights the following major
differences.

Oct 04 Schedule Feb 07 Schedule

Design 28 months 33 months
Construction & Startup 24 months 39 months
Total 52 months 72 months

The Palmdale schedules for the treatment facilities illustrate a difference
of approximately 20 months for the design and construction/startup activity
sets, which is nearly the difference in the completion schedules (20
months). The “industry standard” for the activity sets on similar municipal
wastewater treatment projects is 55 — 76 months.

The design time sets take into account the activities for permit request,
review and approval. The difference is 5 months for these activities on the
schedules.

Other project activity sets could be examined, but the majority of the
activities are contained within the design and construction activity sets
time frames.

Please note the following pages for comparison of the extractions from the
two schedules.
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Palmdale Wastewater Reclamation Plant Project Schedules

Oct 04 Schedule

Preliminary Dasign Assessmeni 70d
1210 Environmental Survey / Mitigation _B0d]
1220 Qeotechnical Investigalion 60d
1230 Preliminary Design 80d
1240 50% Deslgn 80d
1260 50% Deslgn B0d
1260 Final Design - 804
1270 Final Dasign Submitied to Regional Board 0
1280 Reglonal Board Review of Final Design 404
1280 Comments on Final Design fram Reglonal Board 0
1200 Revisions to Final Design 60d
1310 Preparation of Plans 60d |
1500 Revised WDRs Issusd by Reglonal Board 0
1510 Groundwater Monitoring Plan Issued by R.B, 0
1520 Antl Degradation Analysis 250d
1800 Board Approval to Advertize 0
1810 Acverlise and Receive Bids 20d
1820 Raview Bids 16d
1630 SWRCE Review cf Blds 20d
1840 SWRCB Authorization to Award Coniract 0
1850 Board Award of Contract 10d
1700 Basaline Scheduls 40d
1710 Contract/Bonds/insurance 30d
1720 Prepare Land _ 800
1730 Construction o 310d
1740 Teeting 80d
1750 Startup Q

Feb 07 Schedule

Dresign Phase - Treatment Plant Expansion

Regulaiory Permits - TP Expansion / Eff. Mgmit.

1200 | Frelimhary Design Assessment 33 0| TMARDS A 1ZMAYDS A
1210 | Final Ceslgn Stage Flve Plant Expansion 517| 212|27OCTOS A OCTOT
1215 | Stage Flve Plant Expansion Design Complete o [ OCTOT
1220 | SWRCS Reviewispprove Final Design 20|  zo|31ccToT ITNOVTT
1224 | District's Board - Submi Agenda Hem o 1 1AM CVTT
1225 | District Baard Approval by Adveriise o 1 ZANCVIT
1230 | Adverlse and Recalve Bids zo|  4p|z2omoveoT Z3JANDE
1235 | Review Blds 1z 12| 25J8K05 13FEBOS
1236 | SWRCS Issues ATA 15 HETE 15FEBDE
1239 | Districts Board - Submiz Agenda Hem o [ 13FEB0E
1240 | District Baard Award -Contract o [ ITFEBOG
1255 | ContractBandsinsurance 12 12| 25FEBRE 1TMARDS
1260 | Baseline Schedule Preparation sn| 40| 27FEBOE ZIAPAOE
1265 | Issue Motice %o Procesd (Stage Five) o [ ZIAPADE

A CZJANDT A

Construcsion of Treatment Plant

24APROE

1520 | Prepare ROWD (TR Expansion & SF. Mgmi) 33 0|ozocTos
1525 | Submit ROWD tz RWACE 0 i [5JANDT
1530 | RWECS Review 10|  &o|1EDECS A 10MAYDT
1535 | RWQCS issus Revised WOR for TR Exp & E°1. Kgmn 0 i 10MAYDT

5 Sacure Environmental Permiis - EMusnt Mgmt a0| oo oeFEE0E 11JUNDE

ISAPRI1

1740 | Treatment Plant Starup 0 a ISAPRI1
17E0 | Tesling Peariod g3 63| 25APR11 Z5JULit
1770 | Treatment Plant Fully Cperational 0 a Z5JUL1t




ERM was asked to examine the specific time schedules for the District’s
design and construction of the pump stations and the force main on the
Palmdale Project.

The pump station and force main design times were not separately
outlined in the latest District schedule. It is presumed that they were
included in the 515 days (103 weeks or 24.5 months) for the design of the
Effluent Management. It is difficult to imagine that the design effort for
force mains, pumps stations and storage reservoirs would require over
two-year time. There may have been integration of geotechnical
investigations into the design and that might contribute to some of the
extended schedule. Since the design was not segregated, assumptions
had to be made.

The District’'s construction of the force mains was outlined to be 17.5
months. Construction of the pumps stations was outlined to be 17.5
months.

ERM contacted several construction firms to get their estimation of the
time required to construct the Palmdale force mains and pump stations. In
both cases it was difficult to determine why the construction would require
17.5 months. It would have been expected that 12 months construction
time would be the maximum time required for either the force mains or
pumps stations.
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DISCUSSION OF LANCASTER PROJECT AND DESIGN-AWARD-
CONSTRUCTION SCHEDULE

The Lancaster Water Reclamation Plant Project (LWRP) Stage V includes
the expansion to 18 million gallons per day (MGD) treatment system
capacity (incorporating nitrification/denitrification) to meet the demands of
growing population in the service area. The Lancaster project also
includes construction of tertiary filters and associated chlorination, and the
construction of storage reservoirs, piping and associated pump stations.

It is projected that population growth in the District No. 14 service area will
increase by as much as 105% by the year 2020. The Lancaster project
also includes an enhanced Effluent Management System project phase.

Effluent from the LWRP that is not used for agricultural irrigation or
conveyed to Apollo Park is discharged to Amargosa Creek which flows
into Piute Ponds behind a constructed dike, upstream of Rosamond Dry
Lake.

Discharges of effluent from the LWRP to Piute Ponds cause seasonal
(winter) effluent-induced overflows to Rosamond Dry Lake.

The primary objective of the CDO was for the District to eliminate the
effluent-induced overflows from Piute Ponds to Rosamond Dry Lake by
October 1, 2008. The CDO also outlined “Interim Standards” which were
and are intended to gradually reduce the treated wastewater to Piute
Ponds. The Interim Standards outlined the objectives and potential
actions to be taken by the District to achieve compliance.

Part of the Interim Standards was the integration of a 1 MGD Membrane
Bioreactor (MBR) tertiary wastewater treatment plant. The District had
funded the evaluation of the technology for application on District-wide
wastewater reuse systems. It was decided to place the evaluation system
at the LWRP. The 1 MGD MBR plant was completed and started up in
late 2006 is now being integrated into the Interim Standards compliance
plan.

The District had contracted for the design and build (D/B) of the MBR
system by the equipment vendor. The District struggled with getting the
required design and equipment information from the vendor, which
contributed to the schedule delays. Since the MBR system was integral to
compliance with the Interim Standards, the District should have applied
more pressure on the vendor to submit the required information and
accelerate the completion schedule. In my experience in working with
equipment vendors for over 30 years, they are great at building their
equipment, but the installation of the system on-site and integration into a
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complex schedule are not their strength. In retrospect, the District should
have controlled the project, purchased the equipment from the vendor,
conducted the required engineering, and contracted the installation. This
would have saved them the resulting heartache and potentially made the
MBR available to integrate into the treatment and diversion of tertiary
wastewaters.

Additionally, the construction of the permanent ponds (storage reservoirs)
and integration into the planning and management of the wastewater
under the Interim Standards could have been a more prominent focus.
While there were delays due to factors out of the District's control (i.e.
Mohave Squirrels), the design and construction could have been
advanced.

Schedule Evaluation

The proposed sequence of events is somewhat complicated, but
essentially the District submits a permit request and design to the
Regional Board for review. Assuming approval, the District then acquires
a loan commitment from the state for funding. The project is then
advertised, bids reviewed, and contracts awarded. Construction of the
facility is then completed and startup occurs.

As with the Palmdale Project, the sequence of events after permit
approval is fairly straightforward. Extracted from the Lancaster Gantt
chart (Jan 07) are the following for the CAS and Tertiary Facilities, which
would represent the ‘heart’ of the project for completion.

CAS, TERTIARY FACILITIES & A3 SITE

2297 | Culluwl Fsnocroaw Surswsw ) D|20ARDS & | SALUGDS & =
5218 | FrapsraSubmil Fal mitesy ROAT 1 RYSICE o) p|2rapna & | 1emerTe s o
2218 | PWAOCE Fawvioew Prodim rary ROAND = D] ravse & | ITOLUHIZ & e
2220 | Prapsra Addandum HI-I D) ZFAR0S & | DGRIULIE & I
[ Eaoary Sddondiy ool ploramess Dysncoss T
22170 | Fapera Sddandami ] e ] D|IFAIRDE & | EALGHE & 353
24T | FWAOCE Rl Ackdorcurs & Reslva WOR 1 A5 | IVDECDE & | 13REET I3
2220 | FWWADCE Inwma Rarsaed WIS ] 1] 1 AT i
LE=almizecy Dasian fre, S0% WD i i LSRR 2 il
2395 | Plawl Danigri fiad . 7 WG e D|30AFRIY & | SN0 & e
23350 | Sutmik Feal Daign b= SARCEH al D|I23CTDE & | ORI &, il
SARCN RrdreSoorco Firal Design -] FTIVTCTDE & | 13APROT LE]
Dk Do - Satmif Bgerda fami ﬂ ] TR A, o
2 | Boacd Aol o Adriine i O|230CTDE & i
2322 | Ascard nn & Faceim Bics ddi 42| VEAF RV OILHIT i
Fmer pa DachuTa b [ S SRCE 12 13| FARDT o B oy 1]
SARCO hasen 7% 15 13| ITARDT TBLLIT q
Dkl  Doard - Butmil Agerda llam a © 1BILLE? i)
Bcard &wwrd of Covract i 1] TAILLIY i
Camal 10 Dzapds e Bezawban ddi 42| ST 1 2L 0T i
Coriwdlloaseinmrarca 12 13| LD OCRALI DT 1]
Imep Yaice to Froceed q o 1 2L q

1 myyn
B4ZT | Corwrucion O30 Moniae) by A | T 10sE=D L]
2412 | CAS & Teriay Faciles Corpised o o 105E2 D o
2430 | Soerilp Parjod ¥.|_—.“ e S oI o - _EI
B30 | Tadary C¥any i S 0mage 1] 1] OHEDED o

ERM 11 RWQCB-LR — 4-9-07



Lancaster Treatment Plant Expansion Phase & Effluent Management
Phase contains the following summary timelines, as contained in the Jan
07 version of the schedule.

Advertise Bids / Review Bids ............c.oiiiil. 3.2 months
CoNtraCt Set ..o 2.5 months
Construction of Treatment Plant....................... 36 months
Startup of Treatment Plant..............ccccccceeeeieennennn. 2.9 months

ERM researched a number of sources to verify the typical durations or
timelines for the various activities comprising a municipal wastewater
treatment plant project. For example, in 1998 the American Society of
Civil Engineers and Water Environment Federation published “Design of
Municipal Wastewater Treatment Plants — WEF Manual of Practice No. 8.”
This publication sets forth the range of typical durations of the various
activities comprising the design and construction of the typical wastewater
project. Additionally, ERM has 64 offices in North America and contacts
with a number of large and small city and municipal groups that conduct
similar projects. The schedule of Representative Durations set forth below
was provided to these groups for comment. Generally, the response was
that the durations are representative of municipal wastewater projects.

ERM also is involved with a large number of industrial wastewater projects
worldwide. Industrial projects are not constrained by some of the facility
planning, multiple bidding or contract award requirements, but the
technical (design and construction) element durations are very similar.

The following is a summary of those timelines:

Representative Durations for Activities within Municipal Wastewater
Treatment Projects. (These times can vary depending upon the
complexity of the project.)

Activity Duration, Months
Facilities Planning 8-12
Regulatory Approval 2-3

Preliminary Design 5-6

Value Engineering 1-2

Final Design 7-10

Total Design 23-33
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Regulatory Approval 2-3

Bidding 2-3
Contract Award 1-2
Construction 30 - 38
Start-Up 2-5

Total Construction/Startup 32 - 43

The January 07 schedule outlines a completion date of November 2010.
The October 2004 schedule outlines a completion date of October 2008.
This is a difference of 25 months.

Analysis of the two schedules highlights the following major differences.

Oct 04 Schedule  Jan 07 Schedule

Design 22 months 26 months
Construction & Startup 24 months 39 months
Total 46 months 65 months

The Lancaster schedules illustrate a difference in approximately 19
months for the design and construction/startup activity sets, which is
nearly the difference in the completion schedules (25 months). The
‘industry standard’ for the activity sets on similar municipal wastewater
treatment projects is 55 — 76 months.

The design time sets take into account the activities for permit request,
review and approval. The Oct 04 schedule outlines 6 months for the
permit application, review, and approval. The Jan 07 schedule outlines 17
months for the same permit activity. This is a difference of 11 months.

Other project activity sets could be examined, but the majority of the
activities are contained within the design and construction activity sets
time frames.

Please note the following pages for comparison of the extractions from the
two schedules.
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Lancaster Wastewater Reclamation Plant Project Schedules

Oct 04 Schedule Jan 07 Schedule

ety AL |

AS.8 TERT ATMENT FACILITIES
EETURERT 3 T Tiones e e e e
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L ENWRGNMFNTALSTUDQES{SQU|HHELS] 80d 5230 | Frapera Addanaum sE|  D|zvamiss |emllzza 87
N PREPARE BRWD {PROCESS CHANGE D|:$|GN} o 20d ;::; pwuimm; ;E [ ;.‘J.hl:ﬂ-.i. z.lu:m: ;;
M0 |SUBMITRORROWDTORWQSE [ gy [ e s e v T T
8050 [RWOCBRWROWD&REVISEWOR | g3| |
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ERM was asked to examine the specific time schedules for the District’s
design and construction of the storage reservoirs and the 1 MGD
Membrane Bioreactor (MBR) system.

The storage reservoirs design times, as outlined in the Jan 07 schedule,
are:

Preliminary Design ........cccccevvvviiviniinnennn. 8.8 months
Final DeSIgN ....oevvvvviiiiiiiiieeee e, 13.8 months
Redesign based on RWQCB Order ........ 6 months

The total time outlined by the District for design of the storage reservoirs
was 28.6 months.

Construction of the storage reservoirs, as outlined in the Jan 07 schedule,
is:

Stage 5 Construction (Reservoirs 1 & 2) ..... 24 months
Stage 5 Construction (Reservoirs 3 & 4) ..... 30 months

The total construction time for the four (4) storage reservoirs was outlined
to be 30 months.

ERM has an internal group which provides remediation and construction
services. Additionally, an external environmental construction firm that
provides design and support services for remediation and others projects
was queried about the design and construction times for storage
reservoirs. Both groups design and construct retention or reservoir ponds
in multiple states in the southeast and U.S. They were given the typical
size of the storage reservoirs and design specifics from the District's
drawings (i.e. height of berm, concrete slope details, etc.) It was also
assumed that these reservoirs would be lined, as perhaps a worse case.
While there may be issues that are included and addressed in the design
stage, it is still the basic design of a retention pond. Once the design for
one is completed, the variables for the others can be easily integrated for
the design of the others and producing design documents. In fact the
details for one will be relatively the same for the others.

A time estimate for the design of the storage reservoirs (excluding any
times for review, permitting, etc.) would be 12.6 months. An estimate for
the construction of the storage reservoirs (excluding any times for review,
permitting, etc.) would be 18.4 months. This assumes that ponds 1 & 2
(or 3 & 4) construction activities would be concurrent. Also added was
some contingency into these times for the normal unexpected delays due
to weather, etc.
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ERM was asked to examine the specific time schedules for the District’s
design and construction of the 1 MGD Membrane Bioreactor (MBR)
system.

The MBR system design times, as outlined in the Jan 07 schedule, are:

Prepare/Submit Design and District's Review 183 days (36.6 weeks)

District Review and approval of Design 10 days (2 weeks)
Completed MBR Design/submittals 17 days(3.4 weeks)
Construction of MBR 152 days (30.4 weeks)

The total time outlined by the District for design/construction of the MBR
system was 17.2 months.

These are timelines provided by Siemens (USFilter) for a similar 1 MGD
Design/Build Project:

1. Engineering design ............ccovvunen. 8 to 10 weeks from PO
2. Fabrication drawings ..................... 10 to 14 weeks

3. Equipmentorders ...........ccoeeieinennn. 1 week

4. Equipment delivery ........................ 16 weeks

5. Construction supervision/installation .. 20 to 24 weeks

6. Start-up and commission ................. 4 weeks

ERM acquired information from one source (USFilter) that estimated
approximately 59 to 69 weeks, depending on the project specifics, would
be required for the design and construction of a similar size MBR system
(including 16 weeks for equipment delivery). According to USFilter the
total time for design/construction schedule would be 48 weeks. This
compared to the District's outlined schedule of 72 weeks for the same
activity.
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SUMMARY & CONCLUSIONS

The Palmdale and Lancaster project schedules have significantly shifted
after nearly two years of work on the projects. It appears that the major
change is the extension of the construction activities schedule projection,
with the design activities schedule also contributing to the delay.

Palmdale Project

The Palmdale treatment facilities project was originally projected to have a
design activity time frame of 28 months. In the Feb 07 schedule, the
design time frame is 33 months. The “industry standard” for design
(assuming all activities) is 23 - 33 months. Therefore the projected times in
both schedules would be considered reasonabile.

The Palmdale treatment facilities project was originally projected to have a
construction activity time frame of 24 months. In the Feb 07 schedule, the
construction time frame is 39 months. The “industry standard” for
construction/ startup is 32 — 43 months. The original time frame of 24
months would be an under-estimate, while the later projected 39 months
would be more representative.

The Palmdale project could not have be designed and constructed (along
with all related and required activates) within the original projected
schedule. Most projects of this magnitude would have had a number of
delays occur as work progressed, but the schedule did not allow for these;
it was an unrealistically optimistic project schedule. The revised schedule
reflects more appropriate time durations for the required activities.

The entire Palmdale completion schedule has been extended for 20
months. It appears that under-estimation of the construction time required
accounts for the majority of that time.

With regards to the construction of the Palmdale force mains and pump
stations, the District outlined previous construction times appeared to be
excessive. Not more than 12 months should be required for the force
mains and 12 months for the pump stations. The District has since
determined that these activities can be completed concurrently, as
indicated in the most recent schedule.

Lancaster Project

The Lancaster treatment facilities project was originally projected to have
a design activity time frame of 22 months. In the Jan 07 schedule, the
design time frame is 26 months. The "industry standard” for design
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(assuming all activities) is 23 -33 months. Therefore, the projected times in
both schedules would be considered reasonable.

The Lancaster project was originally projected to have a construction
activity time frame of 24 months. In the Jan 07 schedule, the construction
time frame is 39 months. The “industry standard” for construction/startup
is 32 — 43 months. The original time frame of 24 months would be an
under-estimate, while the later projected 39 months would be more
representative.

The entire Lancaster completion schedule has been extended for 25
months. It would appear that under-estimation of the construction time
required accounts for the majority of that time.

As with the Palmdale Project, the Lancaster Project could not have be
designed and constructed (along with all related and required activities)
within the original projected schedule. Most projects of this magnitude
would have had a number of delays occur as work progressed, but the
schedule did not allow for these; it was unrealistically optimistic. The
revised schedule reflects more appropriate time durations for the required
activities.

While there may be related activity sets which complicated the compliance
with the CDO's interim standards for the Lancaster project, these activity
sets do not appear to have contributed significantly to the overall
completion schedule. The District could have better planned and
executed aspects and activities of the overall project to accommodate the
Interim Standards (i.e. MBR plant and permanent ponds).

Within the Lancaster Project, two major milestones were defined: the first
being the completion of the 21 MGD tertiary treatment plant and
compliance with defined discharge standards, and the second being the
compliance with the Interim Standards to alleviate discharge of
wastewater during the winter months. The Interim Standards would have
assisted in approaching the ultimate solution.

Based on our review and analysis, we have concluded that the
construction schedules for the Palmdale and Lancaster Projects as initially
proposed were unreasonably optimistic, and that the proposed extensions
of those specific task activities within the schedules are not unreasonable,
especially since they now fall within the industry standards of duration for
similar municipal wastewater treatment projects.

With regard to the activities within the project that could have assisted with
compliance with the Interim Standards, the District could have provided
better management and execution of the MBR and the design and
construction of the permanent ponds.
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The 1 MGD MBR system was defined as integral to the Interim Standards.
The District could have completed the construction and startup of that
system within a more reasonable period of time, with appropriate planning
and execution. With 183 days for design and 152 days for construction
(based on District schedule), both activity sets for the MBR system are of
longer duration than would normally be expected. Depending on the
project specifics, 59 to 69 weeks would be required for the design and
construction of a similar size MBR system (including 16 weeks for
equipment delivery). Therefore, according to USFilter, the total time for
design/construction schedule for a similar capacity MBR system would be
48 weeks. This compared to the District’s outlined schedule of 72 weeks
for the same activity set.

The construction of ponds was also defined as integral to the Interim
Standards. With 297 days for design and 650 days for construction
(based on District schedule), both activity sets for the permanent ponds
are of longer duration than would normally be expected.

A time estimate for the design of the storage reservoirs (excluding any
times for review, permitting, etc.) would be 270 days (54 weeks or 12.6
months). An estimate for the construction of the storage reservoirs
(excluding any times for review, permitting, etc.) would be 396 days (79.2
weeks or 18.4 months). This assumes that ponds 1 & 2 (or 3 & 4)
construction activities would be concurrent. Also added was some
contingency into these times for the normal unexpected delays due to
weather, etc.

It is clear that there are distinct differences of interpretation of probable
schedules for specific task activities within the Palmdale and Lancaster
projects. It was attempted to understand the rationale for the District’s
schedule. ERM gathered information on ‘industry standards’ and actual
similar project experience in the technical evaluation of the two project’s
schedules. The Lancaster and Palmdale Projects have very specific
compliance deadlines and requirements. The Lancaster project had
interim project deadlines as well.

The intent of this evaluation was to provide guidance on the District's
project schedules and specific task activities. It would appear that initially
the Districts liberally extended the schedules for the Lancaster MBR plant
and storage reservoirs, Palmdale storage reservoirs, and force mains
without examining the planning approaches and options to minimize delay.
ERM had pointed out that specific task activities could have been
completed concurrently or segregated for completion to attempt to meet
the compliance requirements. The District’s most recent schedules reflect
some integration of concurrent schedules tasks.
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