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ÅLicense Maryland Professional Engineer, #36570

ÅLicensed Water/Wastewater Operator, #1413

ÅOver 22 years of experience in the water sector

ï8.5 years with equipment manufacturer and manufacturerôs representative

ï5.5 years with design consultants

ÅBachelor of Science in Geo-Environmental Engineering, Penn State University

ÅEmployed at Howard County Department of Public Works, Bureau of Utilities, Technical Services 

Division since May 2013

ÅPrincipal responsibilities are capital project management and technical support for the Operations 

and Maintenance Divisions overseeing the water distribution system, sewer collection system and 

water reclamation facilities.
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PDH Value ï1.0 Hour



INTRODUCTION



INITIAL CONDITIONS AT START OF PROJECT

ÅName: Little Patuxent Water Reclamation Plant (LPWRP)

ÅLocation: Howard County, Savage, Maryland

ÅAverage Daily Flow of 20 mgd and Permitted Capacity of 29 mgd

ÅEnhanced Nutrient Removal (ENR) process via Modified Bardenpho Process 

with Denitrification Filters and Biological Phosphorous Removal

ÅRDP EnVessel Pasteurization for Class A, EQ Solids

ÅBiosolids production: 50,000 wet tons/year; 7 trucks per day

ÅBackup Class B Lime Stabilization or Landfill

ÅSynagro provides contract operations of RDP, distribution and land application



Existing Little Patuxent WRP



EXISTING LPWRP SOLIDS PROCESS

ÅRDP advanced alkaline stabilization process for Class A EQ biosolids 

(dewatered cake)
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Develop a Biosolids Master Plan that provides a framework 

for reliable, cost-effective, and socially responsible treatment 

and beneficial use of LPWRP biosolids in a changing and 

unpredictable regulatory environment.

ÅDrivers: 

ïEvolving regulations for agricultural land application

ïWinter land application ban

ïPhosphorus Management Tool

ÅPoor workplace environment with lime dust

ÅHigh operating cost 

ÅPoor system reliability

2013 Biosolids Master Planning
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Project Objective:
Design and construct a reliable, cost-effective, and 

socially responsible treatment facility resulting in 

beneficial use of LPWRP biosolids in Maryland, for a 

changing and unpredictable regulatory environment.

Little Patuxent WRP 
Mission Statement:
Provide environmentally responsible, reliable and cost 

effective water reclamation services to Howard County.



BUDGET AND TIMELINE

Å2013 Master Plan
ÅApproximately $100,000

ÅUsed on-call engineer HDR Engineering

Å2014 Preliminary Engineering Report
ÅApproximately $400,000

ÅContinued working with HDR Engineering 

Å2015 Est. Capital Project and Procure Engineering Services

ÅInitially Fund at $84M: $12M - Planning & Engineering, $70M - Construction, $2M - Administration

ÅQualifications Based Solicitation issued, awarded to HDR Engineering for about $7M

ÅBegan Design in July

ÅImmediately started drafting QBS for CMAR, advertised in November



BUDGET AND TIMELINE (CONT.)

Å2016 Procure Construction Manager at Risk (CMAR) for Preconstruction Services
ÅAward to Clark Construction

ÅDevelop Dryer Supplier Solicitation, Clark Advertises in July

ÅPhase 1 Design Complete in November, HDR transitions to construction phase services (~$8.5M)

ÅClark solicits for subcontractors and suppliers

Å2017 Begin Construction
ÅJanuary Guaranteed Maximum Price (GMP) awarded for approx. $65.5M including Dryer Package ($8M)

ÅConstruction for all Phase 1 facilities starts in February 

ÅTeam progresses Phase 2 design now with Dryer supplier, first dryer design workshop in Dec.

Å2018 Progress Phase 1 Construction ïComplete Phase 2 Design, Start Building
ÅDesign of Phase 2 Complete in January

ÅClark solicits for subcontractors and suppliers, GMP2 early start package issued May 2018

ÅFinal GMP issued July 2018 ïTotal now $92.5M for Construction

ÅAnaerobic digesters started in November (major milestone met)



BUDGET AND TIMELINE (CONT.)

Å2019 Finish Phase1 Construction ïProgress Phase 2 Construction

ÅPunchlist and warranty issues with Phase 1

ÅPhase 2 building completion and construction of dryer facilities/processes

Å2020 Phase 2 Commissioning & Startup

ÅProgressed despite COVID challenges, but contract was extended due to some delays in 

commissioning and final construction

ÅDry checkout, wet checkout, and performance testing

Å2021 Phase 2 Completion

ÅFinal commissioning, punchlist and warranty items

ÅSubstantial Completion issued December 2020

ÅFinal Completion issued August 2021



PLANNING



Develop a Biosolids Master Plan that provides a framework 

for reliable, cost-effective, and socially responsible 

treatment and beneficial use of LPWRP biosolids in a 

changing and unpredictable regulatory environment.

ÁDrivers: 

o Evolving regulations for agricultural land application

o Winter land application ban

o Phosphorus Management Tool

ÁPoor workplace environment with lime dust

ÁHigh operating cost 

ÁPoor system reliability

2013 Biosolids Master Planning
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2013 Biosolids Master Planning

ÁGoals: 

o More versatile biosolids product (i.e., useable in various markets)

o Biosolids volume reduction

o Improved workplace environment (i.e., no corrosive lime dust)

o Improved ease of operations and system reliability

o Reduced operating cost and chemical demands
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2013 Biosolids Master Planning
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1 None Centrifuge RDP NA EQ cake Bulk agricultural

2 None Centrifuge Drying NA EQ granule Bulk agricultural

5 Mesophilic Centrifuge RDP CHP EQ cake Bulk agricultural
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Specialty fertilizer, turf, 

soil blending
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2013 Biosolids Master Planning

ÁUnderstand local markets available

ÁPreferred/required customer product 

characteristics

ÁMarket capacity

ÁStorage needed

ÁSeasonality
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2013 Biosolids Master Planning

ÁDefine target markets

ÁAssess product

ÁAssess regulatory environment

ÁIdentify local customers

ÁPhone surveys/site visits
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2013 Biosolids Master Planning

ÁSurvey Results
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Bulk Agriculture SpecialtyMarkets
(turf, soil blending, fertilizer blending)

Established market Novel market

Low marketing effort required Marketingeffort required

Low value Higher Value

MD optionslikely limited in long term Local markets available in long term

One market option Multiple markets

Wide range of characteristics accepted Narrow rangeof characteristics



ÁVersatile Class A EQ product, multiple 

end-use potentials

ÁVolume reduction ïfrom 7 trucks/day to 

just one

ÁLocal beneficial use outlets exist

ÁImproved reliability

ÁManageable process complexity

ÁGreatly improved work environment

ÁReduced chemical costs (no lime!)

Master Planning Recommendation

Anaerobic Digestion Heat DryingDewatering
Class A Biosolids

ÁReplace RDP with anaerobic digestion and heat drying



PRECONSTRUCTION AND DESIGN



Preliminary Engineering Report



ÁSummarize Master Plan Finding and Objectives of Project

ÁAssess Similar Facilities and Market Evaluation

o Visit other dryer sites

o Refine biosolids market analysis

ÁFurther define necessary process improvements

o Thickening, Storage, and Screening

o Anaerobic digestion and gas handling

o Nutrient management (P & N)

o Heat Drying and Building Requirements

o Odor control

o Electrical Distribution

ÁOutline Project Implementation and Path Forward

o Schedule, Budget, and Permitting Requirements

o Bridging document for CMAR delivery method

2014 Preliminary Engineering Report



ÁInterviewed plant operators

o Dryer benefits/challenges

o Manufacturer relations

ÁObtained product samples

ÁNoted dryer configurations, layout, and 

ancillary processes

PER - Visit Sites Using Selected Management Alternatives

Belt Dryer

Drum Dryer



Drum Dryers in Philadelphia and New Jersey



ÁRevisited interviewed customers

ÁConducted additional market interviews

o Detailed and confirmed product preferences

PER ïRefine Beneficial Use Markets

Granule Size?

Dustiness?

Nutrient content?

Consistency?

Odors?



ÁThickening, Storage, and Screening

ÁAnaerobic digestion and gas handling

ÁNutrient management (P & N)

o P: Struvite control with chemical addition 

o N: Centrate treatment  - Deammonification

o Risk: relatively new technologies and limited 

vendors

ÁOdor control

ÁElectrical Distribution

ÁDryer options ïrotary drum or belt

o Belt dryers selected ïless complex, lower 

operations and maintenance demands

o Risk: relatively new and nearly unprecedented 

size of units; Site constraints

PER ïDefine necessary process 
improvements and equipment



Phase 1

ÁWAS thickening (GBTs)

ÁGravity Thickener No 1 & 2 rehabilitation

ÁSolids storage tank modifications

ÁSolids screening facilities

ÁAnaerobic digestion facilities

ÁDigester gas equipment and treatment facilities

ÁCentrate treatment process

ÁOdor control for Phase 1 facilities

ÁPrimary Substation No. 2 replacement

ÁPhase 1 electrical and instrumentation

ÁPhase 1 stormwater management

ÁPlant Control System

PER - Outline Project Implementation and Path Forward

Phase 2

ÁBelt dryer facilities ïbuilding and equipment

ÁDried biosolids storage

ÁDryer odor control

ÁCentrifuge relocation and feed pump replacement

ÁPhase 2 electrical and instrumentation

ÁPhase 2 stormwater management

ÁExisting biosolids and lime equipment demolition 

ÁExisting biosolids building modifications

ÁPresent draft schedule and ñOpinion of Probable Construction Costò

ÁIdentify permitting and procurement constraints



Choosing Delivery by 
Construction Manager at 

Risk (CMAR) 



ÁComplexity of Project

o Maintenance of Plant Operations

o Site Constraints

o Innovative technology selection and procurement

ÁSpeed in delivery

ÁManage Risk

ÁEliminate Exhaustive/Defensive Engineering

ÁCollaboration

o Selection of most qualified team

o Selection of equipment and vendors

ÁPrice Certainty

o Estimates done by Contractor at each milestone

o Guaranteed Maximum Price established (GMP)

ÁSchedule Certainty

CMAR Delivery ïWhy Do It?  What are the Benefits?



ÁBoth follow Howard Countyôs Quality Based Selection process

o Expressions of Interest

o Technical Proposals (Top 3-4)

o Interviews

o Consider  Compensation for Proposals and Interviews 

ÁCounty develops solicitation for Engineer

o Issued summer 2015 

o Under contract October, 2015

ÁCounty and Engineer (acting as Ownerôs Rep) Develop Solicitation for CMAR

o Issued late 2015

o Under contract March 2016

ÁCMAR Contracts

o Pre-construction ïmodeled after Countyôs professional services agreements

o Construction ïmodeled after Countyôs construction agreements

o Incorporated lessons learned from previous CMAR and DB agreements

o EJCDC and DBIA reference documents as resources

Engineer and CMAR Solicitations



ÁReview and comment on Preliminary (30%), Intermediate (60%) , and Final (90%) 

design submittals

ÁOther CMAR responsibilities

o Early procurement of dryer systems and other major equipment items

ÅVisited dryer sites together

ÅIncreased pre-selection list

ÅDrafted EOI Solicitation and RFP 

o Value engineering proposals

o Constructability reviews

o Development of formal Plans: Site Utilization, Maintenance of Plant Operations (MOPO), 

Procurement, and Site Specific Safety Plans

o Schedule

ÅKey Milestones

» October 2018 Start of Phase I Processes

» Working backwards leads to Early and On-Time Delivery of Final Design and GMP1 NTP

CMAR Involvement and Responsibilities



ÁEstimates completed on each design submittal

o Final GMP consistent with original 30% estimate

ÁCompetitive bids for each of the major bid packages

ÁJoint interview and review of bidding companies (Owner, Engineer, CMAR)

o Risk assessment

o Scope verification

o Quality

o Understanding of delivery process

ÁMeet to review Owner Allowances and CMAR Contingencies

o Place risk where it is best controlled

ÁNegotiated GMP within three weeks of receiving bids

ÁNTP for Phase 1 ïFebruary, 2017

GMP Development



ÁWorkshops

o Identifies the key decisions needed

o Facilitates decisions for the owner

o Opportunity for top and mid level team members to share ideas

ÁPartnering

o Promotes High Level PM Discussions

o Venue for voicing concerns or highlighting positives

o Involve key sub-contractors  and vendors

ÁValue Engineering

ÁBIM

ÁOutreach

ÁEnvision

Collaborative Approaché



ÁMajor scope revisionsé

o Digester configuration and construction 

methods

o Dryer package selection

o Split Substation and MCC locations (PH1 

Design Revision)

o Relocate dryer building

Áéleads to improved operations, 

maintenance, and site utilization.

é Leads to Results



From where we started designé
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