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Biomass Waste Upcycling
Soil & Water Remediation 


Opportunities Using Biochar


Legal Disclaimer


The information contained in this presentation/document (including any attachments) 


are confidential and legally privileged. You are hereby notified that any dissemination, 


distribution, or copying of this information or any of its contents is strictly prohibited 


without prior written approval from Skelly and Loy, Inc.


"In the 19th Century we devoted our best minds to 


exploring nature. 


In the 20th Century we devoted ourselves to 


controlling and harnessing it. 


In the 21st Century the best minds are working on 


how to restore nature."
Stephen E. Ambrose, American historian







Seminar Topics


• Introduction


•Global Soil & Water Crisis


•What is biochar?


•Biochar Research & Heavy Metals


•Biochar Installation & Delivery 
Systems


• Sample Projects


•Question & Answers







Global Crisis On The Horizon 


SOIL POLLUTION WATER POLLUTION


AIR POLLUTION


TOXIC POLLUTION MAJOR TOXIC SPILLS


TOXIC ALGAE BLOOMS







Biochar Basics


Ancient  Technology & 
Process Rediscovered 







What is Biochar?


• Ancient Technology – Terra Preta or 
“Dark Earth”
• Some as old as 450 B.C.


• 1st Documented by James Orton (1870)


• International Awareness 2001-2002


• Biomass derived materials within the 
black carbon continuum (e.g., Charcoal)


• Thermo-chemically process using little 
or no oxygen


• Product varies based on biomass source 
materials & process temperature


• Only Carbon-Negative Process CO2:C 
ratio = 3:1


Latosol vs. Terra Preta (Dark Earth) 







Biochar Research & Development


http://tinyurl.com/o4lse3j http://www.biochar-international.org/


Lehmann and Joseph, 2015 Earthscan







Carbon Cycle and Biochar


• The only carbon negative process where 1 ton of biochar: 
= approximately 3 tons of CO2 Sequestered 
= emission sequestered for 1.7 cars per year (assuming EPA 5.1 metric ton/year)







No “Burn” or “Incinerate” In Our Process 


Gasification is the partial oxidation of the organic content of a feedstock to 
produce a H2/CO containing syngas


Competitors System


CoalTec System


Exothermic/Endothermic Balance Very EndothermicVery Exothermic


H2 / CO HCs, Tars, BiocharCO2, H2O, Ash


The CoalTec System is a blending of the processes handling a wide array of 
feedstocks.  Results are CO2, H2O, Biochar and Mineral Ash







Waste Stream Materials Tested 


FEEDSTOCK TYPE MOISTURE BTU (DRY) BTU (WET) ASH SULFUR


Raw Coal 1/4" Screened 17.0% 11,910        9,864          12.0% 3.90%


Paper Fluff (Recycled Oil Filter Elements) 6.1% 10,825        10,167        15.4% 0.17%


Plastics 55.2% 10,507        4,707          6.5% 0.07%


Ethanol Mash 54.0% 9,507          4,397          1.8% 0.50%


Brewery Spent Grain 72.0% 9,346          2,601          0.5% 0.11%


Packaging waste 50.4% 9,121          4,522          1.9% 0.07%


Sheanut Cake Waste (Ghana) 9.9% 8,934          8,046          5.9% 18.00%


Wood 14.1% 8,386          7,207          1.5% 0.12%


Building Demolition Debris (Screened) 26.7% 8,102          5,942          3.4% 0.09%


Horse Muck 34.2% 7,732          5,086          16.4% 0.14%


Corn Stover 8.5% 7,682          7,031          3.0% 0.04%


Hog manure - dried to 20% for testing 81.9% 7,462          1,353          23.3% 0.54%


Manure - Dairy 30.0% 6,773          4,770          18.0% 0.40%


Fine Coal Refuge 23.0% 6,475          5,012          45.0% 1.20%


Biosolids 5.8% 6,459          6,087          33.6% 0.74%


Refuge Derived Fuel (RDF) 19.9% 6,432          6,432          21.2% 0.12%


Manure - Turkey 24.0% 6,282          4,795          14.0% 0.40%


Manure - Chicken Cake (Layers) 18.4% 5,689          4,643          36.4% 0.28%


Manure - Chicken Litter (Broilers) 30.0% 5,456          3,819          22.4% 1.57%


Paper Sludge - mixed BDD for test 57.0% 3,653          1,571          21.4% 0.03%


Building Demolition Debris (Unscreened) 11.0% 3,609          3,213          59.1% 0.15%


FEEDSTOCK ENERGY METRICS TESTED IN GASIFIER







Energy Gasifier 50 Tons/Day Unit


Maximizing the value of your waste stream while improving the environment


Eco Technologies, Inc. ©


http://tinyurl.com/nokb7cx



http://tinyurl.com/nokb7cx





Biochar Biochar but Biochar(S) - Biochar Properties







Biochar Stability & Stabilization


Terra Preta “Dark Earth” Soils in the Amazon 


after thousands of years 


Minimal Degradation for 
100’s if not 1,000’s of years







Biochar Research & Development


Reducing Stormwater Volume and Nutrients with Biochar


Reducing Stormwater Runoff and Pollutant Loading with Biochar
addition to Highway Greenways


Simultaneous Removal of Nitrogen and Phosphorus from 
Stormwater by Zero-Valent Iron (ZVI) & Biochar in Bioretention Cells


Macro-pores


Micro-pores







Soil Microbial Communities Fostered by Biochar


Soil Facts - 1 Teaspoon of Healthy Soils has:
1 Billion Bacteria | 900 Feet of Fungi | 50,000 Protozoans | Dozens of Nematode's 







Summary of Biochar Benefits 


Re-establish Soil 
Functions


Water Quality


Biomass 
Upcycling


Longevity


• Increases Infiltration/Retention


• Increases CEC/AEC (up to 50%)


• Increases Microbial Activity


• Balances pH


• Decreases Bulk Density


• Intercept/Absorb/Assimilate


• Nutrients/Heavy Metals/Hydrocarbon


• Enormous Surface Area


• Activated Carbon Replacement


• Biomass Waste (Manures)


• Cropped Biomass


• Flexibility Application Methods


• Short Term Soil Organic Carbon (1-5 years)


• Long Term Soil Organic Carbon (100’s of 
Years)







Biochar Research
Remediation & Restoration


Heavy Metals 


AN ANCIENT  TECHNOLOGY & 
PROCESS REDISCOVERED







The Source-Pathway-Receptor Model & Remediation Options 


“Biochar for the Remediation of Soils Contaminated with Potentially Toxic Elements” Hailong Wang et al. International Biochar Initiative, July 2015.







Representation of the Possible Adsorption Mechanisms of Potentially 
Toxic Elements (PTEs) on Biochar


“Biochar for the Remediation of Soils Contaminated with Potentially Toxic Elements” Hailong Wang et al. International Biochar Initiative, July 2015.  Graphic by Zhang & Wang, Unpublished







Biochar Research in Heavy Metal Adsorption


“Biochar for the Remediation of Soils Contaminated with Potentially Toxic 


Elements” Hailong Wang et al. International Biochar Initiative, July 2015.







Heavy Metal Adsorption (Copper) Research – WOOD BIOCHAR 


Biochar Powdered Activated Carbon  


“Biochar: A Renewable Material for Removing Contaminants from Water.” Kumar, Sandeep et al. NASA Langely Research Center, 2009.


Two metal solutions were treated with 2 g/L, 1 g/L and 0.5 g/L of biochar


Samples were collected at 30 mins, 1 hr, 2 hr, 6 hr, 24 hr, 48 hr and 72 hr.







Heavy Metal Adsorption (Cadmium) Research – WOOD BIOCHAR 


“Biochar: A Renewable Material for Removing Contaminants from Water.” Kumar, Sandeep et al. NASA Langely Research Center, 2009.


Two metal solutions were treated with 2 g/L, 1 g/L and 0.5 g/L of biochar


Samples were collected at 30 mins, 1 hr, 2 hr, 6 hr, 24 hr, 48 hr and 72 hr.


Biochar Powdered Activated Carbon 







Biochar in Heavy Metal Adsorption - Copper


Dinesh, Mohan et al, Organic and inorganic contaminants removal from water with biochar, a renewable, low cost and sustainable adsorbent – a critical review, 2014.







Biochar in Heavy Metal Adsorption - Lead


Dinesh, Mohan et al, Organic and inorganic contaminants removal from water with biochar, a renewable, low cost and sustainable adsorbent – a critical review, 2014.







Biochar in Heavy Metal Adsorption – Cadmium 


Dinesh, Mohan et al, Organic and inorganic contaminants removal from water with biochar, a renewable, low cost and sustainable adsorbent – a critical review, 2014.







Biochar in Heavy Metal Adsorption - Zinc


Dinesh, Mohan et al, Organic and inorganic contaminants removal from water with biochar, a renewable, low cost and sustainable adsorbent – a critical review, 2014.







USDA ARS - Simulated Flue Gas with Elemental Mercury 


Biochar in Heavy Metal Adsorption


• United Nations (UN) Mercury Treaty Launched


• Mercury Sources
• Fossil Fuel Combustion


• Incineration of waste materials


• Mining







Biochar in Heavy Metal Adsorption


RESEARCH - Heavy Metal Absorption (Mercury) in River Water - DuPont / Oak Ridge


• Conducted on DuPont Site in Waynesboro, VA


• Batch Style Study and InSitu Onsite Ponds Field Trials


• Tested 40 Different Biochars


Media Tested 2 Days 14 Days


Mushroom Soils (MS) 96% 99%


Poultry Litter (PO) 96% 99%


Pine Wood Chips (WC) 80% 97%


Notes: Biochar (<2mm) added to Hg(II)-spiked (as HgCl2) river water @ 1:75 Ratio.
Initial Concentration @ 7780 ng/L.  No information on MS as fresh, spent or mixed with PO.  MS & PO 
indicated presence of carbonate groups (CO3


2-).







Biochar in Heavy Metal Adsorption


RESEARCH - Heavy Metal Absorption (Mercury) in River Water - DuPont / Oak Ridge


“Their [DuPont] initial results were a 95% reduction of mercury uptake into the 
food web…If DuPont goes full scale we could be eating fish from the Shenandoah 


river again within a decade.  Also this high value work could provide the local 
poultry farmers hundreds of dollars more per ton for their High-P manure chars.”


Erich Knight 







Contaminated Sediments & Dredge Spoil 


DOD/EPA/DOE RESEARCH STUDY


• In-Situ Sequestration of Organics, Metals and Carbon


• Primary objective was to test a range of biochars especially formulated for toxic 
chemicals 


• Target Hydrophobic Organic Compounds (HOC)
• PCBs, PAHs, DDTs
• Many Pesticides
• Dioxins
• Mercury (Hg) and Methylmercury (MeHg)


LONG TERM EXPOSURE SOURCES


Aquatic Ecosystem Biomagnification Fish  Fish-Eating Wildlife Humans


• ~ 10% of the sediments underlying the USA surface waters are sufficiently 
contaminated


• Unactivated vrs. Activated Biochar PCBs porewater concentration  18-80% 
reduction vrs >99% reduction


• Activated Biochar (Poultry Litter)  >99% Hg removal @ higher concentration


• Chemical activation impacted adsorption more than steam


• MeHgCommercially activated carbon worked better than biochar.  Different 
adsorption mechanism than Hg.  More study necessary







Contaminated Sediments & Dredge Spoil 







Soil Restoration
Methods & Opportunities


“The nation that destroys 


its soil destroys itself.”
Franklin D. Roosevelt







Residential/Commercial Application & Tools


• Core Aerification (<6”)
• Deep Tine Aerification (6”-16”)


• Hollow Tines/Solid Tines
• Straight Up/Down (SUD)/Heaving Action


• Deep-Drill Aerification (up to 16”)
• Water Injection Cultivation (< 8”)
• Vertical Mowing
• Deep Vertical Mowing/Linear Aeration (10” – 16”)
• Spiking (<12”) & Slicing (<8”)


Types of Soil Restoration Equipment


Deep Tine Aerification Heaving Action


Deep Vertical 
Mowing/Linear Aeration


Deep Drill Aerification







Soil Injection (Air Fracturing Technology) – United Kingdom 


• Wide variety of equipment designs 
for different conditions


• 1-3 feet deep aeration & de-
compaction system using the 
TerraLift ® Technology


• Compressed air (100-350 psi) is 
injected into subsoil creating 
fractures & fissures
•Breaks up compaction
•Aerates soils
• Improves infiltration
•Allows for amendments to be injected 


such as biochar







Soil Injection (Air Fracturing Technology) – United Kingdom 


• Wide variety of equipment 
designs for different conditions


• 1-3 feet deep aeration & de-
compaction system using the 
TerraLift ® Technology


• Compressed air (100-350 psi) is 
injected into subsoil creating 
fractures & fissures
• Breaks up compaction


• Aerates soils


• Improves infiltration


• Allows for amendments to be 
injected such as biochar


Video


http://www.terrainaeration.com/flash/scamper-animation.swf



http://www.terrainaeration.com/flash/scamper-animation.swf





Broad-Scale Soil Application 







Hydro-seeding with Biochar Mix







Hydro-seeding with Biochar Mix







Soil & Water 
Remediation Projects


“The nation that destroys 


its soil destroys itself.”
Franklin D. Roosevelt







Inland Bays, Delaware – Bioretention Facilities 


• Native soils mainly sand
• Tilled to 12 inches and blended in
• Biochar installed June 2014
• Testing 2@5%, 2@9%, 1@12% 


and 1@15% all by weight







Washington DC – Regenerative SWM


• TMDL/NPDES Project –
sediments/nutrients/heavy metals


• Mixed 8 cyd of Biochar with sand & 
wood chips 


• Biochar installed May 2013
• Pre & Post Monitoring by UM







Mine Reclamation – Hope Mountain Mine, Aspen CO
Looked like this for 60 years (7/2010) Now it looks like this (8/2011)


313% Increase in plant cover over conventional alternatives
3.5 times more moisture in soil over conventional alternatives


Heavy Metal Sorption







West Hylebos Log Yard Biofiltration, Washingon


West Hylebo Log Yard
• 25 acres of log handling, storage, debarking
• Stormwater issues with Zinc and Copper
• Project Goal to design a staged media 


filtration stormwater treatment system to 
meet permit benchmarks


• Six key parameters – pH, Zinc, Copper, 
Turbidity, TSS and COD







West Hylebos Log Yard Biofiltration, Washingon


• Pretreatment 1 – Pea Gravel / Physical 
Filtration – Large Solids


• Pretreatment 2 – Sand Amended w/ biochar
/Physical & Chemical Processes – Fines, 
metals & organic contaminants


• Biofiltration 1 & 2 – Sand Amended w/ 
Compost, planted with vegetation







West Hylebos Log Yard Biofiltration, Washingon


Note – Wood Based Biochar Used







West Hylebos Log Yard Biofiltration, Washingon


System Performance & Cost Analysis
• Immediately met 5 our of 6 permit benchmarks for 


pH, Zinc, Copper, Turbidity & TSS
• Met 6 out of 6 with adjustments for COD


Influent Effluent


Up to 80% to 90% Reduction in Concentrations for All Permit Parameters







Thank You
Chuck Hegberg, 


Sr. Environmental Consultant


Skelly and Loy, Inc.


11350 McCormick Road


Executive Plaza II, Suite 706


chegberg@skellyloy.com


DOCUMENTS LOCATED AT –


https://goo.gl/49o1Vy


"Water promises to be to the 
21st century what oil was to 


the 20th century: the precious 
commodity that determines 


the wealth of nations."
(Fortune Magazine, Shawn 


Tully, May 15, 2000)



mailto:chegberg@skellyloy.com

https://goo.gl/49o1Vy






环境保护部固体废物与化学品管理技术中心


A Standards in Trade (SIT) Workshop
China Brownfields Remediation


臧文超 Zang Wenchao
环境保护部固体废物与化学品管理技术中心


Solid Waste and Chemicals Management Center, MEP


2015年9月1日
1st, Sep, 2015


中国棕地修复管理
Brownfield  Remediation Management in China







环境保护部固体废物与化学品管理技术中心


固体废物与化学品政策研究


其他事项


调查、测试、鉴别和国际合作


信息分析、培训和咨询


污染场地环境管理、重金属


污染防治


环境保护部
固管中心
MEPSCC


协助现场检查、技术审核


对地方的技术指导


中国环保部固体废物与化学品管理中心主要职责
MEPSCC Mission


Research on relevant policies, 
laws, strategies and technical 
standards on solid waste and 
chemicals


Investigation, analysis testing, 
scientific research and 
international cooperation


Undertaken other tasks 


Daily supervision and on-site 
inspection to evaluate 
techniques of administrative 
examination and approval


Technical guidance to 
local EPB


Environment management of 
brownfield and the heavy 
metal pollution prevention& 
control


Information analysis , 
technical service, training 
and social consultation







环境保护部固体废物与化学品管理技术中心


组织架构
MEPSCC Organization Structure


主任助理
Director 


Assistant


综合业务
部


General
Technical
Division


化学品管理
技术部


Chemical
Management


Division


危险废物管
理技术部


Hazardous
Waste


Management
Division


电子废物管
理技术部
E-waste


Management
Division


污染场地管
理技术部


Contaminated
Sites


Technical
Division


审核登记部
Verification


and
Registration


Division


主任
Director


主任助理
Director


Assistant


副总工程师
Deputy Chief


Engineer


办公室
General
Office







环境保护部固体废物与化学品管理技术中心


中国棕地
现状


Overview 
of China 


brownfield







环境保护部固体废物与化学品管理技术中心


全国土壤污


染状况调查


公报


National 
investigation 
on soil 
pollution


污染场地基本情况
Investigation data


50万？
600k?


关停搬迁遗留污染场地
Legacy sites


加油站
Gas station 100k


10万？
100k?


潜在在役污染场地
Potential contaminated sites


工业园区（146家）土壤超


标点位 29.4%
Exceeding standard 
rate29.4% for industry 
park (146 samples)


重污染企业(690家)及周边土


壤超标点位 36.3%
Exceeding standard 
rate36.3% for pollutant 
companies (609 samples)


固体废物集中处置场（188


个）土壤超标点位21.3%
Exceeding standard 
rate21.3% for solid 
waste disposal sites
(188 samples)


10万？
100k?







环境保护部固体废物与化学品管理技术中心


6


1995 2000 2005 2010 2015


快速发展


rapid
稳定发展？


Stable?
启动阶段


startup


外
资
企
业
进
入


foreign-funded


产
业
结
构
调
整


industrial restructure


城
市
化
快
速
发
展


urbanization


土
地
资
源
紧
缺


Shortage of land 


关
注
度A


ttention


年份Year


2020


准备阶段


preparation
关注阶段


focus


发展过程
Development


中国污染场地发展过程
Development in China







环境保护部固体废物与化学品管理技术中心


污染场地修复技术
Techniques







环境保护部固体废物与化学品管理技术中心


截至2014年7月，中国修复项目共计335项，涵盖全国24个省、直辖市和自治区。


Up to July 2014, 335 remediation projects in China


土壤修复
Soil 


remediation
, 192, 57%


地表水修复
Surface 


water, 98, 
29%


综合修复项


目
Integrated 
projects,
39, 12%


地下水修复, 
Undergroun


d water
3, 1%


底泥修复
Substrate 
sludge,
3, 1%


土壤修复 地表水修复 综合修复项目


地下水修复 底泥修复


数据来源：黄冬，江苏省（宜兴）环保产业技术研究院（ Data source ）


污染场地修复产业
Industry







环境保护部固体废物与化学品管理技术中心


挑战
与


机遇
Challenge & 
opportunity







环境保护部固体废物与化学品管理技术中心


• 执行日期：2015年1月1日。


• Effective date:1 Jan 2015
• 第三十二条 国家加强对大气、水、土


壤等的保护，建立和完善相应的调查、
监测、评估和修复制度。


• Article 32: To promote conservation


of air, water and soil. To establish the


system of investigation, monitoring


and remediation.


新修订的《环保法》
Environment Protection  Law


(Newly revised)


中华人民共和国环境保护法
Environment Protection Law







环境保护部固体废物与化学品管理技术中心


核心
CORE


土壤污染防治顶层设计
Top-level design (Soil Pollution Prevention& control)


-农业用地、工业用地分类管理


Farmland & industry sites


-保护优先、预防为主、风险管控、综合治理
Protection, prevention, management, remediation


-明确主体及相关责任，解决修复资金问题
Responsibility clarifying & funding solving


分区分类管理 Classification management


主体要求General requirement


明确责任与义务Responsibility







环境保护部固体废物与化学品管理技术中心


一个目标：1.Object


保障农产品安全和人居安全


Safety of agriculture 


products & human living


二个重点：2.Points


农用地、建设用地


Farming land & 


construction land


三个环节：3.Parts


防污染、控风险、再开发治理


Prevention, controlling, 


redevelopment


四个基础：4.Basis


摸清底数、完善制度、


创新技术、提升监管能力


Investigation, legislation, 


techniques,  supervision


指导思想
Idea


土壤污染防治顶层设计
Top-level design (Soil Pollution Prevention& control)







环境保护部固体废物与化学品管理技术中心


在产场地
Utilizing


责任体系
Responsibility


社会监督
Supervision


创新市场机制
Market


推进法规制度建设


Administration
强化科技支撑
Technology


闲置场地
Idle


再开发场地
Redevelopment


加大信息公开
Information


防新增
Prevention


明已有
Investigation


治突出
Remediation


控长远
Protection


净开发
Redevelopment


污染场地防控思路
Strategy of brownfield management


Risk 
management


风险防控







环境保护部固体废物与化学品管理技术中心


《关于保障工业企业场地再开发利用环境安全的通知》


《 Environment safety of industrial enterprise site redevelopment 》


《关于贯彻落实<国务院办公厅关于印发近期土壤环境保护和综


合治理工作安排的通知>的通知《Notification of environmental 


protection and comprehensive management of soil》


《国务院办公厅关于推进城区老工业区搬迁改造的指导意见》


《Guidance on promoting the urban transformation of old industrial 


relocation》


《关于加强工业企业关停、搬迁及原址场地再开发利用过程中


污染防治工作的通知》《Notification of strengthening environmental 


protection during the shutdown, removal and redevelopment》


污染场地环境管理政策
Management policy for brownfield







环境保护部固体废物与化学品管理技术中心


污染场地环境标准
Environmental standard for brownfield


环保部颁布的污染场地调查与管理相关导则
于2014年7月1日起实施


Implementation from 1 July 2014


《土壤环境质量标准》（全面修订中） Quality standard for soil(Revising)
《农用地土壤环境质量标准（征求意见稿）》
Quality standard for agriculture soil(Draft)
《建设用地土壤污染风险筛选指导值（征求意见稿）》
Risks screening guidelines for construction land(Draft)







环境保护部固体废物与化学品管理技术中心


场地污染防治亟待解决的问题
Critical Problems


 树立风险防范理念


Risk prevention
 建立健全法律法规


Law & regulation
 加强环境监管追究


Supervision & penalty
 注重工程管理示范


Demonstration
 规范资金市场体系


Market & fund







环境保护部固体废物与化学品管理技术中心


行业面临的机遇
Opportunity


快速的经济
发展


中央和地方政
府的高度重视


不断提升的公
众意识


广泛国际合作


Economy Government Public International







环境保护部固体废物与化学品管理技术中心


合作
展望


Cooperation 
Perspective







环境保护部固体废物与化学品管理技术中心


技术
Techniques


培训
Training


交流
Communication


管理
Management


先进设备
Equipment
施工方法
Construction 
method
工程管理
Project
management
咨询服务
Consultant 
service
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Importance of Conceptual Site Model (CSM) in Site Remediation 


（场地概念模型在环境污染修复中的重要性） 


 Yong Wu （吴勇） 


CPG\MBA 
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江苏大地益源环境修复有限公司 
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A Standards in Trade (SIT) Workshop: 
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Conceptual Site Model Introduction  


Regulatory Requirement 


Technical Importance 
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Market Efficiency 


A Case Example 
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Presentation Outline 


6 Conclusions 







2015/8/18 


3 


What is CSM? 


• What information is in this 
CSM? 
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How to Develop a CSM? 


• Process to develop the SCM 
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Technical Basis of Remediation - ISCO  


 
• “Site specific information 


including the applicability of 
ISCO to the specific 
contaminants, the concentration 
range, and hydrogeologic 
conditions, must be gathered and 
reviewed when evaluating the 
appropriateness of using ISCO 
for a remediation strategy.”- 
ITRC 


• Man-made Conduits, Low 
permeability, Metals, SOD, soil 
and groundwater data 


• And everything else... 


 
 
 


Challenge of delivery in 


heterogeneous formations 
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Technical Basis of Remediation - ISTD  


 
• Key Site conditions include: 


• Site Sitting 
• Stratigraphy and 


hydrogeology 
• NAPL volume estimates 
• Contamination mobility 


• Organic Matter, TOC And 
everything else... 
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Technical Basis of Remediation – other remedies  


Figures Drawn by Dr. 


Ramesh V. 
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Regulatory Requirement – Super Fund Clean up Process 


 
 
 


PA/SI 
• Preliminary Assessment\Site Inspection 


NPL 
Listing 


• National Priority List Site Listing Process 


RI/FS 


• Scoping 


• Site Characterization 


• Development and Screening of Alternatives 


• Treatability Investigations 


• Detailed Analysis 


ROD 
• Record of Decision 


RD\RA 
• Remedial Design and Remedial Action 


Construction 
Completion 
and Rest 


• Construction Completion, Post Construction Completion, NPL Delete, Reuse 
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EPA Best Practice (BMP) Guidance 
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Market Efficiency 


 
• China ER market 


start in 2005, 
estimated at 
least same scale 
as USA 


 


Site Listed by 
Local 


government: 
MEP, MLR, or 


MDI 


Investigations 
Conducted 
by MEP or 
Third party  


Remedy 
Selection 


Open Bid 
Document 


Remediation 
Companies 
Remedial 
Design, 


Construction 
Design, and 


Price 


Technical 
Committee 
Review and 


score 


Construction 
Committee 
Review and 
Approval 


 
• Regulatory control to 


minimize Market In-
efficiency is the basis 
to Develop a healthy 
Remediation Market 
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Gaps in the Current Practice in China ER Market 


Site Listed by 
Local 


government: 
MEP, MLR, or 


MDI 


Investigations 
Conducted 
by MEP or 
Third party  


Remedy 
Selection 


Open Bid 
Document 


Remediation 
Companies 
Remedial 
Design, 


Construction 
Design, and 


Price 


Technical 
Committee 
Review and 


score 


Construction 
Committee 
Review and 
Approval 


Investigation data is 


confidential in this time 


period 


Committee 


members are not 


familiar with the 


site 


Most of the 


bidders 


don’t have 


the chance 


to do pilot 


test 
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Gaps in the Current Practice in China ER Market 


Site Listed 
by Local 


government: 
MEP, MLR, or 


MDI 


Investigations 
Conducted by 
MEP or Third 


party  


Remedy 
Selection and 
Remediation 


Plan 


Open Bid 
Document 


Remediation 
Companies 
Remedial 
Design, 


Construction 
Design, and 


Price 


Technical 
Committee 
Review and 


score 


Construction 
Committee 
Review and 
Approval 


CSM Development should be a dynamic process from the beginning to the end 


Tight budget, 


Tight schedule, 


Lack of Review 


Most of the time 


No CSM  


provided 


Review and 


approved by 


the government 
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Gaps in the Current Practice in China ER Market 


Site Listed by 
Local 


government: 
MEP, MLR, or 


MDI 


Investigations 
Conducted by 
MEP or Third 


party  


Remedy 
Selection 


Open Bid 
Document 


Remediation 
Companies 
Remedial 
Design, 


Construction 
Design, and 


Price 


Technical 
Committee 
Review and 


score 


Construction 
Committee 
Review and 
Approval 


All the firm claim 


they have the 


magic bullets 


And bid on price 
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Market Failure 


 
• Remediation company in China is not a construction company 
• Gaps from investigation to remediation encourage firm to focus on magic bullets, not site 


specific conditions (“You can make anything work in the lab!”) 
• Without thorough understanding of the site, firms bid on price and take huge risks 
• Clean up goals are difficult to meet 
• Firms that take right approaches will not sustain under current situation 
• Developers\government also take risks 


Policy Makers should 


design regulations to 


ensure market efficiency 
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CSM Helps to Select Innovative Remedy and Reduce Cost 
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CSM Helps to Select Innovative Remedy and Reduce Cost 
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CSM Helps to Select Innovative Remedy and Reduce Cost 
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CSM Helps to Select Innovative Remedy and Reduce Cost 
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CSM Helps to Select Innovative Remedy and Reduce Cost 
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Conclusions 


• Conceptual Site Model is the fundamental component of Site 
Remediation  


• Technologies are not magic bullets 
• Technology application tend to be site specific 
• Realistic goals should be set and achieved by application of 


sound science and engineering to protect environment and human 
health 
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Thank You! 
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Site Characterization


Risk Assessment Risk Management & 
Risk Communication


Environmental 
Policy & Regulation 


(EP & R)
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Topics


1. Type of contaminated sites
2. Process of managing contaminated sites
3. Stakeholders
4. Need for training and standards 


© RAM Group, Inc.
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Contaminated Sites


Hundreds of thousands of contaminated sites
• Landfills, gas stations, pipelines, manufacturing facilities, 


pesticide formulating facilities, military installations……..


Hundreds of toxic chemicals
• Pesticides, hydrocarbons, metals, radioactive materials, 


personal care chemicals, solvents, unexplored ordinances…. 


The issue is how to manage these sites so they do not cause 
risk to human health and the environment.
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Refinery and Tank Farms, Illinois 
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Airport/Maintenance & Manufacturing Facility
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Chemical Plant
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Gas Station
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Operating Terminal – Mobile, AL
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Hackensack River – New Jersey
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A General Site Model


Confining Layers?


Confining Layers?


Current Municipal
Water Supply Well


Current Domestic
Water Supply Well


Future Domestic
Water Supply Well


Confining Layers?


Utilities


Abandoned Well?


Residual NAPL


Dissolved Plume Shallow Water Table


Utilities
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Management of Contaminated Sites


Despite 50 years of intensive efforts to mange contaminated 
sites, significant technical and institutional challenges 
remain


USEPA estimates that the expenditures at over 300,000 sites 
through 2033 may exceed 200 billion


© RAM Group, Inc.
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Management of Contaminated Sites


Regulatory Policies 
and Procedures


Site Characterization (SC)


Risk Assessment (RA)
– Explosive Conditions
– Human Health
– Environment
– Nuisance conditions


Risk Management (RM)
Risk Communication


© RAM Group, Inc.
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Step 1: Site Characterization (SC)


Reasons to collect data:


• Estimate risk
• Identify and implement risk management
• Confirm stability of impacts
• Understand fundamental processes that affect chemical 


behavior (fate and transport properties and processes)


© RAM Group, Inc.


Important to understand the objective of data collection. 
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Step 1: Site Characterization (SC)


• Source characteristics (size, location, chemicals of concern)


• Land use and building characteristics (current and future)


• Spatial and temporal variation in concentrations in soil, 
groundwater, surface water, soil vapor, and sediments. 


• Characteristics of media (soil, groundwater, surface water, 
soil vapor, indoor and ambient air.)


• Define plume (delineation to what levels?)


Collect data to understand site, i.e., to develop conceptual model 


Do not collect data just because….


© RAM Group, Inc.
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Step 2: Risk Assessment (RA)


RA is a quasi-scientific and regulatory process used to: 


1. Estimate risk based on site-specific factors and 
concentrations 


This is called forward mode of  RA (FMRA)


2. Estimate cleanup levels based on site-specific factors and 
acceptable risk standards


This is called backward mode of RA (BMRA)


© RAM Group, Inc.
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Step 2: Why RA? 


• Ideally would like to clean properties to pristine conditions


• Extensive experience suggests that:
– Technology nor resources exist to clean sites to 


pristine conditions.
– Not necessary to clean to pristine conditions to meet goals.


Risk Assessment is a tool that helps resolve this dilemma.


© RAM Group, Inc.
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Step 2: Risk Assessment (RA)


• Toxicology of chemicals


• Fate and transport modeling (how chemicals behave in the 
environment)


• Potential routes of exposure (ingestion, inhalation, and 
dermal contact)


• Receptor characteristics (residential, non-residential, and 
construction worker)


• Degree of exposure


© RAM Group, Inc.
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Step 3: Risk Management (RM)


RA is followed by Risk Management (RM) and is used to:


1. Decide whether calculated site risk is acceptable, and


2. Determine cleanup levels or other institutional controls if 
risk is unacceptable.


RM includes technical and non-technical considerations such as 
policy choices, cost, stakeholder agreements, risk perception, 
institutional controls, etc.


Risk communication is a key part of RM
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Step 3: Risk Management (RM)


• Engineered treatment systems


• Engineered containment systems


• Land use controls


• Ongoing operation and maintenance


© RAM Group, Inc.
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Step 3: Institutional Controls: Key RM Tool


• Ensures productive and safe use of property
• Ensure that the RA assumptions remain valid
• Knowledge of impacted sites is not lost
• Provide long-term protection for risk based remedies


© RAM Group, Inc.







• Multidisciplinary
• Multiple stake holders
• Long time frames
• Very expensive
• Highly regulatory driven
• Need for consistency and standards


These characteristics affect the nature, content, and the method of 
delivery of training


Nature of Business 
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• Geology, Hydrology, Meteorology
• Chemistry and Toxicology
• Engineers (Civil, Environmental, Chemical, Mechanical)
• Ecologists
• Data Analysis (statistics and modeling)
• Field technicians 
• Policy & Regulatory process


These characteristics affect the nature, content, and the method of 
training


On the job training and learning is key


Training Topics: Multidisciplinary Profession
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Stakeholders Remediation Industry


Others (O)
- Public
- Media


Regulator and Regulations (R&R)


Responsible Party (PR)
– Dollars
– Schedules 


Service Providers (SPs)
- Consultant 
- Contractor 
- Laboratories


© RAM Group, Inc.
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Objectives and Motivation


Regulator:  Protection of the public, often conservative
Responsible party:  Run their business and optimize 
their resources. Want a clear and transparent process
Service Providers:  Interesting work and profits 


Public:  Want to be protected


Media:  Sensational news. Information dissemination


Well thought out and implemented program can balance 
everyone’s needs.  No one is happy but all can be satisfied.


RAM Group, Inc.
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Regulators and Regulations 


• Regulations, guidance documents and protocols are 
critical to managing the entire process


• Regulations have to be evergreen to respond to changes 
in science, technology, and public demands


Need access to trained and third party experts on an as 
needed basis.


© RAM Group, Inc.
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Responsible Parties 


• Recognize the need to remove contaminants and clean 
land, air and waters 


• Want a clear process: What do I have to do?


• Do it right the first time. Good SCM, SC, will pay in the 
long term


Have to understand  the regulations and what they are 
paying for. 


Delegating everything to service providers is not 
necessarily the best idea. 


© RAM Group, Inc.
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Service Providers


• Work hard to make sure commercial interest does 
not cloud  integrity  


• Continuing practical education is significant


Most conflicted stakeholder.


© RAM Group, Inc.
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Public 


• Most affected


• Most important but at times most neglected 
stakeholder


• Media has not always been very helpful  


Overcome human irrationality: Bad news makes the 
best news!


© RAM Group, Inc.







• Service providers
• Regulators and first responders
• Responsible party (industry, developers, defense 


personnel)
• Financial professionals
• Insurance professionals
• Adjacent land owners
• Media


Training has to be customized for each class of stakeholder.


Who Requires Training: Multiple Stakeholders
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• High school & College degree programs
• Certificate programs
• Short in-class courses
• Field demonstrations
• Training to maintain licenses 
• Internet & web based training
• On the job training


Avenues for Training 
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• Consistency
• Reliability of analysis
• Reliability of conclusions


Understanding and training of regulations and standards is critical.


Significance of Standards
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Summary 


• The business of managing contaminated sites is 
expensive 


• In the US it is a multi-billion dollar multi-disciplinary 
industry


Standards,education and training is a key to making 
progress and containing costs


© RAM Group, Inc.
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Introduction to ASTM International


04 September 2015NIST SiT Workshop: China Brownfields Remediation 2


Standards developed by consensus with 
participation in a transparent process;  
open to anyone, anywhere
Every member has equal say; members 
are volunteers; they are not paid
Members come from: government, 
manufacturers, end-users, academia, 
laboratories, professional societies and 
consumers.
51% of our members come from 
organizations with 250 employees or less


Collaborative
Serving 90 industry sectors from traditional 
to cutting edge:  from steel to sustainability
Ensuring safety, quality and reliability, and 
market access 
Applied to manufacturing and materials, 
products and processes, systems and 
services
The choice of many global industries; 50% 
of standards sold outside the US
6,700+ citations by more than 75 nations 
worldwide, including citations by China


Wide range of topics and applications
Member expertise drives the decision on what 
standards are written and the content of the 
standards


As a result, ASTM standards respond to new 
challenges, new technology and new markets


New standards developed in 16-18 months, 
revisions in 6-8 months.


Mandatory review every 5 years; many 
reviewed and revised more frequently


Various electronic tools aid members: template, 
balloting, web conferencing; product distribution


Dynamic Information


30,000+ global 
members
from 148 countries
participating in 
ASTM


145 Main 
Committees
and 1,997 
Subcommittees


12,500 standards
195 new 
standards 
1,819 revised 
standards in 2014
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Effective and Relevant Around The World


The Role of Standards
− We rely on our members’ expertise and 


commitment – their good science, good 
engineering and good judgment


− Our voluntary consensus process gives everyone 
an opportunity to participate – ensuring standards 
are effective and relevant across diverse markets


− Our standards help everyone: consumers, 
businesses, manufacturers, innovators 
and governments 


− Embracing all the principles of the World Trade 
Organization’s Agreement on Technical Barriers to 
Trade


− Incorporated into contracts, regulations, codes, and 
laws, they support established and emerging 
economies and free and fair global trade


04 September 2015NIST SiT Workshop: China Brownfields Remediation
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−Technical Committees form to 
address specific industry needs


−Subcommittees are established 
to address subsets of 
specialized subject matter


−Subcommittees organize their 
expertise into Task Groups to 
write standards


Technical Committee Organization


D01.01


D01.02.21


D01.02 D01.03


Main 
Committee


D01.02.22


04 September 2015NIST SiT Workshop: China Brownfields Remediation
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−Documents are drafted and revised in the task group
−New standards are required to be balloted at the subcommittee 


level at least once
−After subcommittee approval, the main committee & entire Society


Balloting


Society 
and Main 
Committee


Committee 
on Standards


Sub-
committee


Task 
Group


04 September 2015NIST SiT Workshop: China Brownfields Remediation
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−Technical committees are “classified” and “balanced”
−Committee Members are “classified” as one of the 


following: 
− Producer, User, General Interest, or Consumer


− “Balance” in ASTM means 
that committees have more 
User, General Interest, 
and Consumer members  
with votes than Producer 
members with votes


−Only one official vote 
is assigned per interest


−Every member receives 
ballots and should vote


Voting Interests


Producer User and 
General 
Interest


ASTM


04 September 2015NIST SiT Workshop: China Brownfields Remediation
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ASTM’s Activities and Relationships in China


− Signed a MoU with Standards 
Administration of the People’s Republic of 
China in 2004


− Provides Chinese national technical 
committees no-cost access to ASTM 
standards for consultation, reference, 
adoption, or use as the basis of Chinese 
national standards 
− 1045  ASTM standards cited by China


− Provides membership at no cost to 
technical experts from China
− 628 experts from China active in various 


ASTM TCs
− Highest number of government participants for 


any country outside the United States


− Representative office and two staff located 
in Beijing


− ASTM has hosted various types of training 
for Chinese visitors to ASTM and on-site, 
in China.
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- Committee was formed in 
1990


- Meets twice/year in April and 
October with about 75 
members in attendance


- 6 technical subcommittees
- 93 active standards and 8 


draft proposed standards 
- 850 members from 36 


countries 
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Introduction to Committee E50 


General Information
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The promotion of knowledge, stimulation of 
research, and development of standard 


guides, specifications, practices, test 
methods, classifications, and definitions 


relating to environmental assessment, risk 
management and corrective action. The 


scope of the Committee includes, but is not 
limited to multi-media environmental 


assessment and risk management issues 
including environmental assessment, 


environmental management, corrective 
action due diligence, and sustainability.


Committee E50 Scope


04 September 2015NIST SiT Workshop: China Brownfields Remediation
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E50.01 Storage Tanks
E50.02 Real Estate Assessment and Management
E50.02.01 Task Group for Phase I
E50.02.02 Task Group for Phase II Environmental Assessments
E50.02.04 Transaction Screen Group
E50.03 Beneficial Use
E50.04 Corrective Action
E50.05 Environmental Risk Management
E50.47 Biological Effects and Environmental Fate
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Committee E50 Subcommittees 
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− E1527 Standard Practice for Environmental Site Assessments: Phase I Environmental 
Site Assessment Process


− E1739 Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release 
Sites


− E1903 Standard Practice for Environmental Site Assessments: Phase II Environmental 
Site Assessment Process


− E2018 Standard Guide for Property Condition Assessments: Baseline Property Condition 
Assessment Process


− E2600 Standard Guide for Vapor Encroachment Screening on Property Involved in Real 
Estate Transactions


− E2856 Standard Guide for Estimation of LNAPL Transmissivity 
− E2876 Standard Guide for Integrating Sustainable Objectives into Cleanup 
− E2893 Standard Guide for Greener Cleanups


Key Standards within Committee E50
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−Standards for discussion:
− E 1527-13 Standard Practice for Environmental Site Assessments: Phase 


I Environmental Site Assessments Process
− E 2600-10 Standard Guide for Vapor Encroachment Screening on 


Property Involved in Real Estate Transactions
− E 2790-11 Standard Guide for Identifying and Complying with Continuing 


Obligations


−Discussion
− Need for the standards
− Basic components of the standard
− Uses in context


04 September 2015NIST SiT Workshop: China Brownfields Remediation 12


Select ASTM Standards related to Property/ 
Site Assessment
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A need for Site Assessment Industry 
Standards


− Comprehensive Environmental 
Response, Compensation and Liability 
Act (“CERCLA” or “Superfund”) 42 
U.S.C. §§ 9601 et. seq. 


− Potentially Responsible Parties: 
− Current owners or operators of the 


property; 
− Owners or operators of the property at the 


time of disposal; 
− Generators that arranged for disposal at 


the property; 
− Transporters who sent hazardous 


substances for disposal at the property


− Liability is Strict, Joint and Several 
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Under the Comprehensive Environmental Response Compensation
and Liability Act (CERCLA), persons may be held strictly liable for
cleaning up hazardous substances at properties that they either
currently own or operate or owned or operated at the time of disposal.
Strict liability in the context of CERCLA means that a potentially
responsible party may be liable for environmental contamination based
solely on property ownership and without regard to fault or negligence.


04 September 2015NIST SiT Workshop: China Brownfields Remediation 14


A need for Industry Standards -E1527
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E1527: Standard Practice for Environmental Site 
Assessments: Phase I Environmental Site 
Assessments Process
− A Phase I Environmental Site Assessment 


is an investigation of the property for 
preexisting environmental conditions or 
related problems related to the use or 
disposal of hazardous substances (and 
petroleum).


− Components: 
− Records Review
− Site Visit/Site Walk
− Interviews with current and former owners
− Written Report


− Specific procedural requirements for each 
component in the standard


− Phase I reports Identify “RECs”, “HRECs”, 
and “CRECs” as defined by the standard. 


.


− Recognized Environmental Conditions 
(“RECs”): “the presence or likely presence 
of any hazardous substances or 
petroleum products in, on, or at the 
property: (1) due to any release to the 
environment; (2) under conditions 
indicative of a release to the environment; 
or (2) under conditions that pose a 
material threat of a future release to the 
environment.  De minimis conditions are 
not recognized environmental conditions.”


− Phase I standard also Includes guidance 
on “non-scope” issues
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− Users can use the conclusions in Phase I reports in different ways during 
private-party property transactions to allocate environmental risk. 


− Some states review Phase I Reports in limited circumstances, but generally, 
these reports are performed as part of purely private transactions


− E1527 is standard procedure in most property transactions.  It is used or 
required by banks, buyers, and sometimes sellers. 


− E1527 was incorporated into EPA’s “All Appropriate Inquiries” rule, which 
defines one of the elements of CERCLA defenses.  The first version of 
EPA’s rule became effective November 1, 2006.


− Under the rule, the current version of the Phase I Standard, ASTM E1527-
13, is equivalent to federal rules on “all appropriate inquiry.” 40 CFR §
312.11


04 September 2015NIST SiT Workshop: China Brownfields Remediation 16


E1527: Standard Practice for Environmental Site 
Assessments: Phase I Environmental Site 
Assessments Process
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A need for Industry Standards: E2600
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E2600-10: Standard Guide for Vapor 
Encroachment Screening on Property Involved in 
Real Estate Transactions
− When to consider vapor risks?
− What data or public records to consider
− What site-specific factors may mitigate or 


exacerbate vapor risks
− Process: 
− Tier 1 Screen (similar to Phase I)
− Tier 2 Screen (using new or previously 


collected data to screen against state-issued 
numerical screening values)


− Report


− Process identifies “Vapor Encroachment 
Conditions” or VECs, which indicating the 
presence or likely presence of vapors in 
the sub-surface of the target property. 


− Screening based on at least any available 
of the following: 
− Data/information collected from public records
− Data collected from the environment; 
− Professional judgment; 
− Knowledge of known or suspected releases 


(e.g., chlorinated solvents or petroleum 
products);


− Soil type
− State-specific standards, screening levels and 


guidance 


− Users can use these results to allocate 
risks in property transactions.
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− CERCLA Liability Defenses
− 2002 Law changes added and modified legal liability defenses.  There are 


three primary defenses: 
− Bona Fide Prospective Purchaser
− Innocent Land owner
− Contiguous Property owner


−Basic Elements to three liability defenses:
− All appropriate inquiries [e.g., Phase I ESA ASTM E1527]
− Continuing obligations [ASTM E2790]
− No affiliation with PRP 


04 September 2015NIST SiT Workshop: China Brownfields Remediation 19


A need for Industry Standards: E2790
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−The Continuing Obligations
− No “disposal” after property ownership
− Cooperate with those conducting response actions
− Comply with land use restrictions established or relied on in connection with the 


response action
− Do not impede the effectiveness or integrity of any institutional control
− Provide access to those conducting response actions
− Provide all legally required notices
− Take reasonable steps to:


(a)  stop any continuing release
(b)  prevent any future threatened release; and
(c)  prevent or limit any human, environmental, or natural resource exposure to 


any previously released hazardous substance
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A need for Industry Standards E2790
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Evaluation Process assistance in E2790


− Evaluate known information
− Evaluate whether to seek additional 


information
− Recognize when no continuing obligations 


are required
− If required, identify options for compliance 


with continuing obligations, if any
− Implement continuing obligations, as 


necessary
− Maintain compliance over time, as 


necessary
− Guidance on documentation to help show 


proper analysis and implementation
− Site-specific guidance provided as well


E2790-11 Standard Guide for Identifying and 
Complying with Continuing Obligations
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E2790-11 Standard Guide for Identifying and 
Complying with Continuing Obligations
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Committee E50 Staff Manager


Kate Chalfin
kchalfin@astm.org
610-832-9717


http://www.astm.org/COMMITTEE/E50.htm


Specific questions on Standards 
discussed today: 
Tim Haley
Timothy.haley@btlaw.com
317-231-6493



mailto:kchalfin@astm.org

http://www.astm.org/COMMITTEE/E50.htm

mailto:Timothy.haley@btlaw.com
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Thank you
Tim Haley | Partner  
Barnes & Thornburg LLP  
11 South Meridian Street, Indianapolis, IN, 46204-3535  
Direct: (317) 231-6493 | Mobile: (317) 753-0554 | Fax: (317) 231-7433  


 


Atlanta | Chicago | Dallas | Delaware | Indiana | Los Angeles | Michigan | Minneapolis | Ohio | 
Washington, D.C.  
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Property Transactions – Hidden Waste Issues


September 1, 2015
Jim Powell, QEP BCEEM


Director of Permitting



Presenter

Presentation Notes

Property transactions include many steps.  Often times, the potential for environmental issues is given less than adequate consideration.  My presentation today will provide a brief overview of the environmental due diligence process – what does environmental due diligence include, and more importantly – what does environmental due diligence not include. I will then provide three case studies to illustrate how potential waste issues can remain hidden. 







Property Transactions - Hidden Waste Issues


• The Due Diligence Process


• Items NOT Covered by a Phase I (Due Diligence)


• Case Study 1: A Parking Garage Nightmare


• Case Study 2: The Hidden Tanks


• Case Study 3: Why is Lead  a Hazardous Metal


• How do I Prevent Environmental Surprises


•2







The Due Diligence Process
• Wikipedia – Definitions


• Diligence - conscientiousness or determination or 
perseverance when doing something.


• Due Diligence - (law) A legally binding process during which 
a potential buyer evaluates the assets and liabilities of a 
company.


•3



Presenter

Presentation Notes

Let’s start with the definition of diligence and due diligence.  In the Phase I world – environmental due diligence is more that a week process.  A thorough assessment normally takes about three weeks.



http://en.wiktionary.org/wiki/conscientiousness

http://en.wiktionary.org/wiki/determination

http://en.wiktionary.org/wiki/perseverance

http://en.wiktionary.org/wiki/process

http://en.wiktionary.org/wiki/buyer

http://en.wiktionary.org/wiki/company





The Due Diligence Process


• Right location


• Perfect Size


• Right Price


• Passes Building Inspection


• Right Financing


• Need to Close in  Three Weeks


• Time to order my Phase I (“I hope they don’t find a 
problem…”)


•4







The Due Diligence Process
• Phase I Standard 
• Inquiry: by environmental professional (EP); 
• Interviews: past/present 


owners/operators/occupants; 
• Review: historical sources, i.e. chain of title; 
• Review: aerial photos, building department/land 


use records to determine previous uses and 
occupants; 


• Search: recorded environmental cleanup liens; 
• Review: government records, i.e. waste 


disposal, USTs and hazardous waste handling 
and management; 
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Presenter

Presentation Notes

Let’s take a look at what goes into a Phase I Assessment as defined by ASTM.







The Due Diligence Process


• Phase I Scope of Work
• Visual inspection: of site and adjoining 


properties; 
• Consider: knowledge/experience of the 


potentially responsible party; 
• Consider: relationship between the purchase 


price and the value of the property if the 
property was not contaminated; 


• Consider: commonly known or reasonably 
ascertainable information about the property; 


• Consider: degree of the obviousness of the 
presence or likely presence of contamination 
and the ability to detect the contamination by 
appropriate investigation.
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Presenter

Presentation Notes

There is a great deal of information packed into a Phase I report – often 2 inches or more thickness.   There is often a perception that now that I have my Phase I, I have everything I need…







Items NOT Typically Covered by the Phase I


• Asbestos Containing Materials


• Lead Based Paint


• Lead in Drinking Water


• Mold/Water Intrusion


• Offsite Disposal History


• Regulatory Compliance Issues


• Soil or Groundwater Testing
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Presenter

Presentation Notes

Let’s take a look at what is not in a Phase I report.  These items are considered additional scope items and can be added to the Phase I.  My theme throughout this presentation is to understand what information you need with regard to potential environmental issues in order to avoid unexpected surprises







Case Study 1:  A Warehouse Nightmare


• Former Commercial 
Warehouse – Approximately 
500,000 Square Feet


• Standard Phase I Performed


• Asbestos Survey Performed


• RECs Identified


• Bunkered Heating Oil Tanks 
Assessed


• Future Plan to Renovate into 
Condominiums
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Case Study 1:  A Warehouse Nightmare


• Based on Phase I and Asbestos 
Survey – Assess potential 
Environmental Costs


• Deal Closes


• Renovation Moves Forward


• During Renovation – Contractor 
has Painted Surfaces Analyzed 


• Discover Leaded Paint on all 
Surfaces 
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Case Study 1:  A Warehouse Nightmare


• Cost to Remove Lead Paint Exceeded $1,000,000.
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Case Study 2:  The Hidden Tanks


• Potential Buyer Provided with a Phase I and Phase II Report


• Phase I Identified 5 USTs – “Properly Abandoned in Place” in 1985


• Conducted a Phase II – No Contamination Detected


• Real Estate Broker:  “This is a Clean Site – No Recognized 
Environmental Conditions”
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Case Study 2:  The Hidden Tanks


• Review of Local Fire Department records


“Reported to location to determine that underground tank to be 
abandoned were filled with dirt material.  Work was completed prior to 
arrival and tanks were covered with earth…”


• Fire Department records did not indicate 
that the tanks had been properly 
abandoned
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Case Study 2:  The Hidden Tanks


• Fire Department Records included a Map of the UST Locations
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Case Study 2:  The Hidden Tanks


•14







Case Study 2:  The Hidden Tanks


• Potential buyer required removal of USTs prior to sale


• USTs never actually abandoned – all still filled with liquid


• Total UST Removal and Remediation Costs Approximately $250,000
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Case Study 3:  Why is Iron a Hazardous Metal?


• Spent Pickle Liquor (SPL)   
Steel Mill Hazardous Waste 
Stream (K062)


• Acquisition of SLP 
Reclamation Operations


• Reclamation of Regenerated 
Acid and Iron Oxide


• Since SPL is a Hazardous 
Waste – Byproducts released 
to the Environment become 
Hazardous Waste







Case Study 3:  Why is Iron a Hazardous Metal?


• Phase I Inspection


• Operation having Financial 
Problems


• Dust Control Equipment in 
the Bag House not Working


• Iron Oxide Dust Covers 
Entire Property
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Case Study 3:  Why is Iron a Hazardous Metal?


•18
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Case Study 3:  Why is Iron a Hazardous Metal?


• Review Records of State 
Inspection


• State Consent Order – Clean 
Up Iron Oxide “Hazardous 
Waste”


• Assess Potential Cost 
Exposure for Potential Buyer
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Case Study 3:  Why is Iron a Hazardous Metal?
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• Collect Soil Samples


• Identify “Visible” Impacts


• Confirm No Additional 
Hazardous Metals


• Include Testing for 
Leachable Metals


• Calculate Volume of Material 
to be Physically Removed


Case Study 3:  Why is Iron a Hazardous Metal?
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• Based on Phase II Data, Evaluate 
Potential Costs


• Reasonable Best Case vs. 
Reasonable Worst Case 
Scenarios Considered


• Costs Ranged from $790,000 to 
$935,000 to Close out Iron Issue


• Cost Evaluation Used to 
Negotiate Purchase Price


Case Study 3:  Why is Iron a Hazardous Metal?







How Do I Prevent Environmental Surprises


• Understand how your proposed 
building use/development can be 
impacted by environmental factors:


 Hire qualified consultants/legal counsel


 Make due diligence a part of the process


 Understand what is in an Phase I


 Understand what is not in an Phase I


 Allow enough time for a Phase II 
Investigation
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QUESTIONS??


Jim Powell, QEP BCEEM
630-993-2660


jpowell@mp-mail.com
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 Since 1980, a great deal of time and money 
has been wasted when data use and 
management was not given the attention it 
deserved.







 People were trying to do their best in trying 
circumstances. 


 The focus will be on what we have learned 
about doing things better and what would be 
considered best practice today.


 Site remediation is still evolving and 
continuing to improve as we all get more 
experience.







 Focus on selected aspects of monitoring that 
are important to site characterization and 
remediation.


 Focus is on what managers should look for to 
ensure is that monitoring is done correctly, 
effectively, and efficiently.


 Time does not permit going into detail or 
even mentioning several important topics.







 We will look at Data Quality Objectives (DQOs) to 
reduce costs while ensuring accurate decisions. 


 Talk is aimed at managers and senior experts 
managing remediation programs or projects. 


 Brief examples will be used to illustrate how the 
DQO concept can be used to reduce the cost and 
time for a cleanup and, also factors to consider 
when selecting data gathering organizations.







 Main message is that by better planning and 
data management you will be able to clean up 
contaminated sites more effectively and less 
expensively. 


 Site cleanups will be done in a way that both 
reduces the cost, and ensures that the 
cleanup decisions will be accepted by 
government authorities and the public  







 Collecting data without having clearly stated the 
questions to be answered and how good (accurate, 
precise, etc.) the data needs to be is wasteful. 


 It leads to:


1. spending time and money to collect data that is 
not important to answering the questions, and 


2. not collecting necessary data the first time, 







3. Using methods that are more precise, 
more accurate, and more sensitive than 
needed.


4. Not using field analytical tools to give the 
site characterization and site cleanup 
processes.







 Asking the right questions before one 
begins any field work is, therefore, 
critically important.







 The gathering and use of appropriate data is 
critical to ensuring:


- that the remediation is done correctly 
and in a cost-effective manner; and


- that all stakeholders (regulatory officials, 
site owners, public) will have confidence in the 
approach being taken to carry out the remediation; 
and the quality of the work that was done (i.e., that 
the site has been remediated; and that the site is 
now fit for its intended use).







 EPA has found that when doing cleanups, two 
documents are critical to success.


 The first is the Conceptual Site Model or CSM.


 The second is the Quality Assurance Project Plan or 
QAPP serves as a guide to the data gathering.







 The CSM describes hazards posed by the 
contamination, where the contamination is, and   
impact pollutant migration concerns. 


 The CSM is an iterative tool that is constantly 
updated as new information is obtained.  


 The level of detail in the CSM should match the 
complexity of the site. 







 The CSM is so important is that it shows the 
decision maker/project manager, what is known 
about the site and, what needs to be known to 
conduct a proper remediation.


 The CSM identifies the data that still needs to be 
collected, and how good the data needs for 
effective project management and decision making.  







 The staff or contractors preparing the CSM for you 
need to be clear about which aspects of the site or 
data they are uncertain about or are based on 
untested assumptions.


 This is vital to understanding risk and designing 
cost-effective cleanups. 


 Data collection should focus on resolving those 
uncertainties rather than just blindly gathering 
data.







 The Quality Assurance Project Plan (QAPP) is the 
master plan for gathering data. 


 The QAPP describes the sampling, analysis, and 
other data gathering that is to be conducted; 
methods to be used; work responsibility for 
conducting what work; documented; and how the 
results will be reviewed to ensure usability.


 The QAPP describes the controls that will be put in 
place to ensure that the data generated is of known 
and documented quality and suitable for the 
intended use.  







 A large part of  the budget of any remediation 
project is dedicated to the collection and analysis 
of samples.  It is important to take:


1. the correct number of samples, of the correct 
type, from the correct places, and using the 
correct techniques; and


2. analyzing these samples for the correct 
contaminants with the proper methods.







 The QAPP is a direct extension of resolving the 
uncertainties and knowledge gap identified in the 
CSM. 


 In the QAPP the technical experts determine the 
most efficient manner of gathering reliable data to 
fill in the missing gaps. 


 Once these decisions are made, they are codified in 
the QAPP.







 Once the data that needs to be collected is 
identified, the QAPP guides the data collection 
process.


 Following it ensures that you can have confidence 
in the data and everyone will have confidence in 
the decision making.


 While time consuming to prepare, its preparation 
ensures that money and time are not wasted later 
in the cleanup process.







 Four key areas that I want to emphasize are: 
1. Sampling and sample
2. The relationships between data accuracy, 
data completeness, and the desired 
confidence in the decision making.
3. Field and laboratory testing methodology
4. Selecting and working with field and 
laboratory testing management and staff







To ensure representative data use statistical 
sampling.


- To reduce the number of samples to be analyzed, 
use field screening and sample compositing.


- To sample contamination during transport and in 
the laboratory use blanks and spiking.


- For samples that may change after collection ensure 
proper sample preservation.


- Use field testing to flag "hot spots" and reduce help 
eliminate analyzing "clean" areas.







 Decision quality is what is important and is 
different from data quality.


 Data of relatively poor accuracy and precision can 
often answer a question with high accuracy.


 To save resources, use the lowest quality of data 
that is sufficient to generate high decision 
confidence.


 Diet Soda Example







 When selecting a data provider look for.
- Demonstrated expertise and competency,
- Availability of appropriate instrumentation and 
trained staff,
- A well defined and functioning quality system.


 How to identify such organizations?
- Look for ISO 17025, TNI or DOD accredited 
organizations
- Use competent laboratory assessors 


(the assessor is your friend).







 What is a Data Quality Objective or DQO.
 It is the degree of confidence that you want in 


decisions.
 It is the statistical certainty or uncertainty in 


the decision.
 Example:  As decision maker, I want the data 


to be complete, accurate, and precise enough 
that I can state with a 95% certainty that the 
remediated site meets the cleanup standards.







1. Define the specific question(s) to be answered 
(e.g. What areas of the site are contaminated by 
heavy methods; is the remediation process 
working; has the site been successfully cleaned 
up?).


2. Define the decision criteria.
3. Determine the impact of a decision error.  


Would the mistake have adverse health 
consequences or, would it just lead to a bit 
more cleaning up than needed?  Would 
subsequent testing identify and correct any 
decision errors?







4. Determine the level of uncertainty that key stakeholders 
are willing to accept in the decision or characterization.


 Example 1:  Assume that waste from the site is being 
monitored to determine what type of disposal facility the 
waste is to be taken to.  If the disposal facilities are all well 
designed and not likely to result in harm from contaminant 
leakage,  then a relatively low DQO (e.g., 75%) can be set for 
the work which reduces sampling and testing costs and 
permits use of relatively imprecise testing methods and few 
samples.







 Example 2:  A site is being characterized to 
determine if remediation can be considered 
finished and the site turned over for public use.  If 
the use to which the site will be put entails a high 
level of potential human exposure to the soil, then 
a high DQO should be established (e.g., 95-99%).  
In order to meet the high DQO, more sampling and 
more accurate testing methods would need to be 
employed than in Example 1.







 Example 3: Contaminated water at the site 
is being cleaned up before discharge to a 
nearby river.  The water is being treated by 
being passed through a charcoal column.  
The water from the column is being 
monitored to ensure that the treatment is 
working. Since when using such a system, the 
treated water will contain a very low level of 
the contaminant until the column stops 
working, one does not need a sensitive or 
precise method to monitor the treated water.







 What methods one should employ in conducting 
the data gathering is, therefore, a function of the 
Data Quality Objectives for each part of the 
remediation.


 Sources of validated field and laboratory testing 
methods include:
- US Environmental Protection Agency methods
- ASTM Methods
- Standard Methods for Water and Wastewater







 While less expensive than laboratory 
methods; field testing methods can often 
give one as high a degree of confidence in 
the answer as laboratory methods.  It 
depends on the DQO and the situation.


 Field methods to consider include:
- X-Ray Fluorescence,
- Organic Vapor Analyzers,
- Field Portable GC,
- Raman Spectroscopy







Analytical Methods
 US Environmental Protection Agency 


- Test Methods for Evaluating Solid Waste 
(SW-846)(www2.epa.gov/measurements)


- EPA Contract Laboratory Program 
Statements of Work


- 40 CFR Part 136 Clean Water Act testing 
methods


 ASTM International Committees D-19 and D-
34 methods (www.astm.org)







 Standard Methods for the Examination of Water and 
Wastewater (www.standardmethods.org)


Laboratory Competency Standards
◦ ISO 17025 (www.iso.org)
◦ The NELAC Institute (www.nelac-institute.org)
◦ US Department of Defense (www.navylabs.navy.mil/ 


QSM%20Version%205.0%20Final.pdf)


Sampling Methods
◦ http://www2.epa.gov/region8/environmental-


sampling







 Conceptual Site Model
- http://www2.epa.gov/region8/hh-site-
conceptual-model
- https://clu-
in.org/contaminantfocus/default.focus/sec/
Sediments/cat/Conceptual_Site_Models/
- ASTM E1689 - 95(2014) Standard Guide for 
Developing Conceptual Site Models for 
Contaminated Sites







Quality Assurance Project Plans
- http://nepis.epa.gov/Adobe/PDF/20011H


PE.pdf
- https://clu-


in.org/conf/tio/osc3/ChemTFMQAPPexam
ple_Oct2009.pdf
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A Brief Summary of the Site 
Assessment, Investigation 
and Cleanup Process 
 


 
EEC Environmental 







97% 


0.001% 


2.1% 0.6% 0.009% 


The Hydrologic Cycle and Relative 
Quantity of Water in Each Resource 
 







Uses of Groundwater 


 Drinking water 


– Private 


– Municipal 


 Industrial 


 Agriculture 


 Mining 


 


 


 


 







Fig. 12.22 


Soil & Groundwater Contamination 







 Mining 
– Acid mine drainage 


– Heavy metals – Hg, Cr, Pb 


 Industrial / Commercial Pollution 
– Dyes and pigments 


– Petroleum / gasoline 


 Agricultural runoff  
– Pesticides 


– Nutrients – nitrates, phosphates 


– Salinization – Sodium, chloride 


 Sewage 
– Pathogens - Enteric 


– Nutrients – Nitrates, phosphates 


– Polluted animal feed 


Textile Waste 


Mining Waste 


Gasoline 


Surface and Groundwater Pollution Leads 
to Health Problems, Water Shortage 


 







Environmental Site 
Assessment & Cleanup Process 


 Phase I: Initial Review.  Historical records 
review, site reconnaissance, and interviews. 


 Phase II: Confirm or discount.  Sampling, 
testing, and data analysis to identify 
pollution. Define the vertical and horizontal 
limits of the extent of pollution. 


 Phase III: Delineation and Remediation  
Evaluate risks to human health and 
environment; pilot testing; cleanup 
technology selection; cleanup of pollution 







Phase I Site Assessment 


 Why are Phase I ESA’s Performed? 


 Evaluate the property for potential environmental 
pollution. 


 


 Assess source and responsibility for pollution. 


 


 Evaluate potential investigative steps.  







Where are Phase I ESA’s 
Performed? 


 Phase I ESA’s are performed on any piece of property, which can 
include: 


Undeveloped or 
agricultural land Gas Stations 


Shopping Centers Industrial or 
Commercial 
Buildings 


Major Industrial 
Properties 







Phase I Site Assessment 


 Obtain Background Information from Existing Data 


Historic Oil Tank Farm (1965) Current Residential Homes (2014) 







Phase II Site Investigation 


 Sampling to Identify the 
Type, Quantity, and Extent 
of the Pollution 


– Soil 


– Groundwater  


– Soil Vapor 


 Laboratory Testing 







Sources of Contamination  
are Not Always Obvious 
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Tools of Assessment  







High Resolution Site 
Characterization (HRSC) 
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High Resolution Site 
Characterization (HRSC) 
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ECD (VOCs) 
Increases with VOC 
Concentration 


Confining Clay 


PID & FID (VOCs) 
Increases with VOC 
Concentration 


Coarse Soil 


Fine Soil 







High Resolution Site 
Characterization (HRSC) 
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Types of Testing 


 Soil testing.  Allows for a 
test of chemicals within the 
soil underlying a site. 


 


 Picture is a rig drilling a 
sample of soil for testing. 







Forensic Analysis 
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Groundwater Modeling 
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Vadose Zone & Vapor 
Modeling 
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Examples of Pollution in Soil and 
Groundwater 


3.5 Meters of Oil Found 
on the Groundwater 
Surface 


Example of Impregnated 
Oil in Unsaturated Soil 
 
 







Typical Environmental 
Laboratory Tests 
 Volatile Organics 


– Gasoline 


– Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) 


– Aromatics / Oxygenates 


 Semi-Volatiles 
– Diesel 


– Pesticides and PCB’s 


– Pesticides and Herbicides 


 Metals 
– 20+ standard metals 


– Hexavalent Chromium 


– Organic Lead 


– Mercury 


 







Pollution Distribution Based on Site 
Assessment 







Phase III – Site Cleanup 


 Evaluate risks to human health and 
environment, and propose cleanup 
actions.  


 Cleanup: Review and Evaluate Cleanup 
Alternatives (Cost and Technical 
Feasibility) 







Soil Pollution 


No Action 


Remedial 
Action 


Excavation 


In Place 
Treatment 


Cap/Cover Thermal 


Vacuum 
Extraction 


Fixation 


Bioremediation 


Chemical 
Oxidation 


Soil Cleanup Options


 











Capping Containment and Drain 


  







Soil Vapor Extraction (SVE) 
 


 Volatiles captured or treated 
at surface 


 Optional air sparge, Sweeps 
volatiles from groundwater  


 


 


 


 







  Positive Results from Soil Cleanup 







Air Sparging Enhanced SVE 
 


 SVE commonly enhanced with air 
sparging.    


 Air sparging involves the active 
pumping of ambient air into the 
subsurface soil and groundwater to 
enhance the collection of volatiles 
through the SVE system.  


 







 
Bioremediation can Occur In-situ or 
Ex-situ 


 
 In-situ typically enhances naturally occurring biological activity 


 circulating nutrient and oxygen-enriched water-base solution 


 forced air movement provides oxygen to enhance naturally occurring 
microbes. 


 


 Bioventing has air flow rate lower than Soil Vapor Extraction (SVE)  


 deliver oxygen  


 minimizing volatilization 


 


 In-situ biological treatment is effective  for non-halogenated volatiles and fuel 
hydrocarbons  


 


 Technology is less effective for non-biodegradable compounds and for soils 
with low permeability 


 







In-situ Bioremediation 


 







Bioremediation for Petroleum Waste 
(Ex-situ)  


 Ex Situ bioremediation involves 
excavating the contaminated 
soil 


 Placing it into biotreatment cells  


 Adding nutrients to enhance 
biological activity 


 Periodically turning it over to 
aerate the water.  


 The moisture, heat, nutrients, 
oxygen, and pH are usually 
controlled in the process. 


 Separation of decontaminated 
solids 


 







Gas Thermal Remediation 
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Gas Thermal Remediation 
Layout 


34 







Cement Stabilization (Ex-situ) 


 
 Description 


– Slurry of wastes and water is mixed with portland cement 
to form a solid. 


 Advantages 
– Low cost  
– Readily available mixing equipment  
– Relatively simple process  
– Suitable for use with metals 


 Disadvantages 
– Solids are suspended, not chemically bound 


 subject to leaching  


– Doubles waste volume  
– Requires secondary containment  
– Incompatible with many wastes  


 Organics, some sodium salts, silts, clays, and coal or lignite. 







Groundwater Cleanup Options


 


Groundwater 
Pollution 


No Action 


Remedial 
Action 


Pump and 
Treat 


In Situ 
Treatment 


Containment 


Physical 


Hydraulic 


Wells 


Pump and 
Treat 


Extraction 


Chemical 
Oxidation 


Biological 







Different Technologies used for  
Groundwater Remediation  
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Pump and Treat Technology 







Pump and Treat Technology 







Injection of Oxidants or Biological 
Compounds 







In-Situ Injections 
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ISCO injection at IP4 
Preparing persulfate in mixing tank 


 


Injection tool 







Slurry Walls and Grout Curtains are 
Containment Technologies 


 


Basic Grout Curtain Containment 
System 


Slurry Wall 







Examples of Remedial 
Technique – Reactive Barrier 


 Permeable Reactive Barrier or Injection Barrier 


PBR or 
Injection 
Barrier 


Contaminated 


Groundwater 


Treated 


Groundwater 







Groundwater Monitoring is Necessary to 
Protect Drinking Water 


 


 All containment remedies are accompanied by an 
extensive groundwater monitoring program.  
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Northwest Office 
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About the Standards In 
Trade Program (SIT):


Standards are the bedrock of business. 
Since 1995, the National Institute of 
Standards and Technology (NIST) SIT 


Program has partnered with the 
private sector to provide 


opportunities for information 
exchange and cooperation on 


standards and conformity assessment.


SIT workshops allow U.S. stakeholders 
from government and business to 


share best practices and standards, 
identify emerging trends in standards, 


and explore conformity assessment 
approaches with their counterparts in 
other countries and regions. Through 


SIT workshops, regulatory 
requirements are identi�ed, market 


access is expanded, and timely 
information is shared, strengthening 
the global economic infrastructure.


Additional Opportunities 
to Engage:


 Sponsorship Opportunities


Increase your company's visibility:


 Support networking opportunities:  
coffee breaks, lunches, and closing 
banquet.


 Include your company’s literature 
with the workshop handout 
materials.


Contact Charles Chen 
( ) to discuss the cchen@energetics.com


range of sponsorship opportunities 
and how you can effectively reach the 
workshop audience with information 


on your company's services and 
products.


Attend Brown�elds 2015


Immediately following the SIT 
Workshop you can attend the 


Brown�elds 2015 Conference, the 
premier conference and trade show 


focused on environmental remediation 
and economic redevelopment. 


Registration information and fees are 
on the conference website: 


www.brown�eldsconference.org


Location: 
Chicago, Illinois, USA


The workshop will be 
held at the Hilton 


Chicago Hotel.


 Date: 
September 1, 2015


Background: 
The Chinese government has identified 


environmental remediation as a national objective. 
The U.S. is a world leader in defining appropriate 


and successful strategies and methods for 
environmental remediation. Through its SIT 


Program, NIST is partnering with the International 
City / County Management Association 


(ICMA)—the convener of the biennial National 
Brownfields Conference, and the U.S.-China 


Standards & Conformity Assessment Cooperation 
Program (SCACP)—an initiative sponsored by the 
U.S. Trade and Development Agency (USTDA), to 
conduct a workshop for selected Chinese experts 


on the latest U.S. expertise, methods and 
approaches, standards and testing procedures, 
analysis techniques and processes required to 


support brownfields remediation.


Workshop Objective: 
This event will introduce selected Chinese experts 
to U.S. technology companies, scientific experts, 


and standards experts experienced in 
environmental remediation.


Registration:
There is no registration fee to attend the SIT 


workshop. Pre-registration is required. To register 
for the NIST/ICMA/SCACP SIT Workshop on 


Brownfields Remediation, please go  and HERE
complete your registration by Friday, August 14. 


For more information, visit the  SIT Workshop
website. Please direct any questions to 
Patricia Harris,  or pat.harris@nist.gov


Patrice Boulanger,  patrice.boulanger@nist.gov


A Standards in 
Trade Workshop on 
China Brownfields 


Remediation


September 1, 2015 
Chicago, Illinois, USA



https://www.nist.tsworkshops.certain.com/profile/form/index.cfm?PKformID=0x1312a363

http://gsi.nist.gov/global/index.cfm/L1-4/L2-14/A-770

http://www.brownfieldsconference.org/en/home





PRELIMINARY AGENDA 
9:00 am – 5:30 pm


8:00 am – 9:00 am   Registration


9:00 am     Welcome
   Head of U.S. Delegation /NIST


9:05 am – 9:30 am  Opening Remarks
   Head of China Delegation
   • Discussion of future vision in brown�eld remediation
   • Expectations for this workshop


   Head of U.S. Delegation 
   • Discussion of evolution of U.S. brown�eld remediation – historical perspective
   • Expectations for this workshop


9:30 am – 3:15 pm  Overview of US Approach to Brown�eld Remediation
   9:00 am – 9:45 am  Project Management & Government & Public Interaction
       Project management & regulatory issues
   9:45 am – 10:30 am  Site Assessment
       Impact on public health & future site use
   10:30 am – 11:00 am  Break 
   11:00 am – 11:45 am  Testing & Data Management
       Methods, techniques, & protocols
   11:45 am – 12:30 pm  Lunch
   12:30 pm – 1:15 pm  Groundwater Remediation
       Subsurface mapping & groundwater sampling
   1:15 pm – 2:00 pm  Soil Remediation
       Manage remediation to minimize removal & disposal of    
        "clean" material 
       Soil & related water contamination issues
   2:00 pm – 2:30 pm  Break 
   2:30 pm – 3:15 pm  Heavy Metals
       Innovation in neutralizing, removal, & containment


3:15 pm – 4:45 pm   Land Reuse Case Studies


4:45 pm – 5:30 pm  Discussion and Next Steps
   • Review and agreement on outcomes, areas where further information is needed, & next    


steps
   • Overview of ICMA/EPA Brown�elds 2015 Conference: Review of relevant tours, 


presentations, & exhibits 


Following the SIT Workshop: 2-4 September 2015—ICMA/EPA 2015 Brown�elds Conference
Registration is required to attend this conference.


http://www.brown�eldsconference.org


A Standards in Trade Workshop on 
China Brown�elds Remediation


September 1, 2015  •  Chicago, Illinois, USA



http://www.brownfieldsconference.org/en/home






 


   


A Standards in Trade (SIT) Workshop: 
CHINA BROWNFIELDS REMEDIATION 


Williford-A Room, Hilton Chicago Hotel, 720 South Michigan Avenue, Chicago IL  
September 1, 2015 


AGENDA  
 


Time Activity Scope 
   


8:00am Registration and Refreshments Refreshments sponsored by EEC Environmental 
     
9:00am WELCOME    


  Gordon Gillerman, Director, Standards Coordination Office, 
National Institute of Standards and Technology (NIST) 


Workshop objectives & the role of 
standards 


     
9:10am OPENING REMARKS   


  HEAD OF U.S. DELEGATION • Evolution of U.S. brownfields 
remediation  


• Expectations for this workshop 
 Robert D. Agee, Assistant to the Mayor of Annapolis, MD, 


and Consultant, ICMA 
  HEAD OF CHINA DELEGATION • Brownfield  Remediation Management 


in China 
• Expectations for this workshop 


 


Wenchao Zang, Deputy Director, Chief Engineer, Solid Waste 
and Chemicals Management Center (SCC), Ministry of 
Environmental Protection (MEP), People's Republic of China 


9:45am–
12:10pm 


    
OVERVIEW OF U.S. APPROACHES TO BROWNFIELDS REMEDIATION  


 Moderator: David Grossman, Director, ICMA 
International, International City/County Management 
Association (ICMA) 


 


   


9:45am  SESSION PREVIEW Introduction to the topics to be addressed 
and session format  David Grossman 


   


9:50am  IMPORTANCE OF SITE CONCEPTUAL MODEL (SCM) IN 
REMEDIATION 


A holistic approach is needed that 
considers technical, government and 
regulatory, remediation 
market/industry, community and 
environment points of view 


 Yong Wu, Vice President for Operations, Jiangsu DDBS 
Environment Remediation Co., LTD (DDBS)  


     


10:30am Networking Break  
     


10:50am  MANAGEMENT OF CONTAMINATED SITES: AN OVERVIEW Prudent management of contaminated 
sites requires three key elements: site 
assessment, risk assessment, & risk 
management 


 Atul Salhotra , Founding President, Risk Assessment & 
Management (RAM) Group of Gannett Fleming, Inc. 


   


11:30am  ASTM COMMITTEE E50: ENVIRONMENTAL ASSESSMENT, 


RISK MANAGEMENT, AND CORRECTIVE ACTION  
A review of the ASTM approach & 
established & emerging standards 
affecting brownfields remediation  Timothy Haley, Partner, Barnes & Thornburg 


       
12:10pm GREETINGS AND INTRODUCTION TO THE BROWNFIELDS 2015 CONFERENCE  
  Mathy Stanislaus, Assistant Administrator for the Office of 


Solid Waste and Emergency Response, U.S. Environmental 
Protection Agency 


Mr. Stanislaus, who was nominated for 
his position by President Obama in 







Time Activity Scope 


2009, introduces  the Brownfields 
Conference on behalf of EPA 


     


12:20pm Workshop Group Photo  
   


12:30pm Lunch & Overview of the Brownfields 
2015 Conference 


Lunch sponsored by Skelly and Loy, Inc., USTDA, 
ASTM International, EEC Environmental, 
Terracon, and the American Council of 
Independent Laboratories 


  BROWNFIELDS 2015 CONFERENCE OVERVIEW 
Tad McGalliard, ICMA  


Information and suggestions on how to 
make the most of your Brownfields 
Conference participation 


     


1:15-4:45pm OVERVIEW OF U.S. APPROACHES TO BROWNFIELDS REMEDIATION – continued 
   


1:15pm  PUBLIC SITE ASSESSMENT AND FUTURE USE 


DETERMINATION 
Discussion of environmental site 
assessment & the use of historical 
documents, interviews, & site visits to 
determine the implications of onsite 
contamination 


 Jim Powell, Consultant, Mostardi Platt, and former Executive 
Director, Air and Waste Management Association 


   


1:55pm  TESTING & DATA MANAGEMENT FOR AN EFFECTIVE AND 


EFFICIENT REMEDIATION 
Overview of test data gathering, 
management, & use for effective site 
characterization & remediation  David Friedman, Technical Advisor, American Council of 


Independent Laboratories 
   


2:35pm  A BRIEF SUMMARY OF THE SITE ASSESSMENT, 


INVESTIGATION, AND CLEANUP PROCESS: 
Approaches for groundwater and soil 
remediation 


   


 GROUNDWATER: Mark Zeko, Vice President and Principal 
Hydrologist, EEC Environmental 
 


• Subsurface mapping to identify 
potential areas of contamination & 
contaminant flow; groundwater 
sampling & subsurface measurement 
techniques 


   


 SOIL REMEDIATION: David Bernier, Senior Project 
Geologist/East Coast Manager, EEC Environmental  


 


• Managing remediation to minimize 
removal & disposal of "clean" 
material—using  investigation, 
conceptual models, vapor intrusion 
integration, risk based remediation, 
etc. 


   


3:55pm Break  
   
4:05pm  HEAVY METALS SOIL AND WATER REMEDIATION 


OPPORTUNITIES USING BIOCHAR PRODUCED THROUGH 


BIOMASS WASTE UPCYCLING 


Potentially Toxic Elements (PTEs) are 
heavy metals contributing to soil & 
water contamination that is transferred 
to the food chain. Biochar, which is 
made from biomass waste , is a porous 
carbon material similar to activated 
carbon that can be used in soil & water 
remediation 


 Charles Hegberg, Mid-Atlantic Manager/Sr. Environmental 
Consultant, Skelly and Loy, Inc. 


   


4:45pm CLOSING REMARKS AND NEXT STEPS  


  CHINA DELEGATION: Wenchao Zang 
 U.S. DELEGATION:  Robert D. Agee 
 NIST: Erik Puskar and Pat Harris, Standards Coordination 


Office, NIST 


Review of workshop outcomes, areas 
where further information is needed, & 
next steps 


   
5:00pm ADJOURN WORKSHOP  
   







Time Activity Scope 


5:30pm-
7:30pm 


NETWORKING RECEPTION 
K&L Gates at 70 W. Madison Street, 2nd Floor  


Reception sponsored by Mandarin Environment 


 
Thank you for your participation! 


Please visit the workshop website for posted presentations and any post-workshop updates: 
http://gsi.nist.gov/global/index.cfm/L1-4/L2-14/A-770 



http://gsi.nist.gov/global/index.cfm/L1-4/L2-14/A-770






SPEAKER BIOS 


David Bernier is the east coast director of operation and Senior Geologist of EEC Environmental, a 
professional service firm specializing in assessment and remediation of complex soil, soil vapor, and 
groundwater contamination issues. For the last 17 years Mr. Bernier has worked in the environmental 
and geotechnical field focusing on the assessment of remediation of complex subsurface contaminate 
issue. As a member of the EEC team for the last 15 years, Mr. Bernier has focused on the assessment of 
remediation soil, soil vapor, and groundwater impacted by a variety of contaminates including  
petroleum hydrocarbon, polychlorinated biphenyl, metal, and chlorinated solvent, and pesticides at 
sites ranging from privately owned dry cleaning facilities to oil refineries and Superfund sites. He also 
has experience in the implementation of new treatment technologies, such as in-situ treatment, 
including chemical oxidation and aerobic bioaugmentation, while understanding the benefit of classic 
method including excavation and soil-vapor extraction.  Mr. Bernier is known as an expert in the area of 
contaminate fate and transport and remedial design in near shore subsurface environments ranging 
from remote island off the coast of California to the East River in New York City. Mr. Bernier has 
extensive experience working with local, state, and federal oversight agencies as well as leading 
community outreach and engagement efforts.  


Born and raised in the Washington DC area, Mr. Bernier was the natural choice to head EEC’s east coast 
expansion which began more than 4 years ago. In conjunction with heading EEC’s East Coast operations, 
David is the primary contact to EEC’s federal contracts which include work with the U.S. Army, Navy, 
Federal Aviation Administration, multiple Indian Reservations, and many others.   


David holds a Bachelor of Science in Geology from West Virginia University and is a licensed Professional 
Geologist in multiple states. Mr. Bernier is also a long standing member of the Association of 
Engineering Geologists, National Groundwater Association, Air and Waste Management Association, and 
Water Environmental Federation. 


 


 


David Friedman serves as a Technical Advisor to the American Council of Independent Laboratories 
(ACIL) Environmental Sciences Section.  This role includes: leading their efforts to establish a partnership 
between the commercial environmental laboratory industry, the analytical instrument industry, and the 
Environmental Protection Agency (EPA) to advance environmental monitoring technologies and address 
environmental monitoring and measurement issues; overseeing the development of new analytical 







protocols and conduct validation studies to facilitate adoption of new testing technologies; and helping 
to establish training programs to improve the skill level of environmental laboratory staff. He also serves 
as a consultant to environmental laboratories and instrument manufacturers in areas of hazardous 
waste characterization, business development, method development and validation, laboratory 
accreditation, and market development. 


Previously, Mr. Friedman worked at the U.S. Environmental Protection Agency (EPA) as a Senior Advisor 
to management on monitoring issues.  He organized and served as Executive Director of Agency’s Forum 
on Environmental Measurements (i.e., EPA’s senior management measurement policy organizations), 
prepared speeches for senior management, conducted special studies and programs, managed the 
technical program to convert a former Soviet bioweapons laboratory to an environmental 
monitoring/commercial analytical services laboratory, served as internationally recognized expert on 
environmental monitoring and measurements, oversaw EPA effort to establish a national environmental 
laboratory accreditation program, initiated and oversaw major public communication and outreach 
programs such a national conferences and workshops, and developed and presented training courses 
needed to implement new Agency programs and initiatives. 


While at EPA, he was also a Scientist and Section Chief in the Office of Solid Waste. Accomplishments 
included: development of both hazardous waste Toxicity and Reactivity Characteristics and the 
internationally recognized monitoring methods manual (Test Methods for Evaluating Solid Waste, SW-
846), and for founding and, for managing the Waste Testing and Quality Assurance Conference which 
has become the National Environmental Monitoring Conference (NEMC).   Responsibilities also included 
coordination of EPA’s hazardous waste research program.  His areas of expertise include environmental 
monitoring, laboratory accreditation, hazardous waste identification, hazardous waste characterization, 
and laboratory quality assurance and control. 


Mr. Friedman has given training courses, presented papers, and given lectures on environmental testing 
and waste characterization in Australia, Belgium, Canada, China, Italy, Japan, Kazakhstan, Korea, 
Malaysia, Singapore, Thailand and Russia.  At the request of the World Bank, oversaw the preparation of 
a model laboratory quality system manual and an associated training course for use by the Government 
of India in improving the quality of their regional environmental laboratories.   


 


 


 


 







 


Gordon Gillerman, Acting Director, Standards Coordination Office at the National Institute of Standards 
and Technology (NIST) leads NIST’s work in standards coordination including the National Voluntary 
Laboratory Accreditation Program. Gordon coordinates and advises federal agencies and other 
stakeholders on standards and conformity assessment policy. The Standards Coordination Office is the 
NIST focal point for federal government standards coordination, administers the NIST Standards 
Curricula Development Cooperative Agreement Program, operates the U.S. Inquiry Point for the World 
Trade Organization’s Technical Barriers to Trade Agreement and is a key information source for US 
industry on standards related market access issues. Gordon leads NIST’s work with federal agencies to 
develop standards and conformity assessment policy and programs. 


Gordon has extensive experience coordinating standards policy and development across a wide range of 
critical issues in the U.S. including homeland security, safety, health and protection of the environment. 
An expert on conformity assessment systems and their nexus with regulatory and trade issues and a 
sought after lecturer on standards, conformity assessment and regulation. Gordon has worked 
collaboratively within the standards community to enhance health, safety, the environment and security 
throughout his career.  


Prior experience include leading government affairs for the largest U.S. product safety certification and 
standard development organization, Underwriters Laboratories (UL) in Washington, DC, and Staff 
Engineer for the medical device and information technology sectors at UL’s Northbrook, IL 
headquarters. 


Gordon has worked collaboratively within the standards community to enhance health, safety, the 
environment and security throughout his career. In 2008 he received an Environmental Protection 
Agency Gold Medal, a Department of Commerce Bronze Medal and the ANSI Meritorious Service Award. 
In 2010 Gordon received a Department of Commerce Gold Medal for leadership in enhancing the 
performance standards and certification program for law enforcement body armor and EPA’s Award for 
Outstanding Leadership in Collaborative Problem-Solving for his work in guiding the development of a 
Green Clean-Up standard. In 2012 Gordon received the ANSI Gerald H. Ritterbusch Conformity 
Assessment Medal. 


Gordon received a Bachelor's Degree BSEET from Bradley University in Peoria, IL. 


 







 


David Grossman is Director of ICMA International.  He has directed ICMA’s International programs since 
January 2008. David has brought thirty years of technical and managerial experience to this position 
with expertise in finance, credit, and urban infrastructure. 


He began his professional career with the New York City Planning Commission, helping tenants to 
organize and maintain their buildings. After a year with the United Nations Development Program, he 
served for six years as a U.S. Agency for International Development (USAID) Foreign Service Officer, in 
Honduras and Costa Rica. From 1984 to 1994 he worked in the USAID Office of Housing and Urban 
Programs, including serving as its chief operating officer (COO). He later held COO positions with USAID’s 
Global Bureau Environment Center and USAID’s Office of Development Credit. Most recently he served 
as the senior advisor for research and development for the USAID Development Credit Authority. During 
his years at USAID, he received Honor Awards and other citations for outstanding performance.  


David has a bachelor’s degree in political science/Latin American studies from the State University of 
New York at Buffalo and a master’s degree in international affairs, with a specialization in economics 
and urban planning, from Columbia University, in New York City. He speaks English and Spanish. 


 


 


Timothy A. Haley is a partner in the Environmental Department in Barnes & Thornburg LLP’s 
Indianapolis, Indiana office. 


Mr. Haley focuses his practice on environmental issues in business and real estate transactions, 
enforcement defense, litigation, regulatory compliance in areas including remediation of impaired 







properties, cost recovery for environmentally impaired properties, Clean Air Act and Clean Water Act 
permitting, solid and hazardous waste, and storm water, flood plain and wetlands issues. Mr. Haley is a 
member of Barnes & Thornburg’s Construction Law, Climate Change and Policyholder Insurance 
Recovery and Counseling Group practice groups. 


Mr. Haley also serves as Barnes & Thornburg’s representative to the American Society for Testing and 
Materials E50 Committee, where he actively participates in negotiating and drafting ASTM standards 
and guides, including ASTM’s Standard Guide for Identifying and Complying with Continuing Obligations, 
(E2790-11), Standard Practice for Performing Phase I Environmental Site Assessments (E 1527-13), 
ASTM’s Standard Guide for performing Vapor Encroachment Screens (E 2600-10). 


Mr. Haley received his B.A. summa cum laude from North Carolina State University in Raleigh, N.C. He 
received his J.D. cum laude from Indiana University School of Law – Bloomington. He also received an 
M.P.A. from Indiana University’s School of Public and Environmental Affairs.  


Mr. Haley is admitted to practice in the Northern and Southern District Courts of Indiana and the Indiana 
Supreme Court. He is a member of the Indiana State Bar Association.  


 


 


Chuck Hegberg is a Senior Environmental Consultant with Skelly & Loy, Inc. (SLI) and a technical partner 
with Coaltec Energy.  He has nearly 30 years of technical and management experience in natural and 
water resources planning and ecological restoration markets globally. Mr. Hegberg has been with the 
biochar market since 2006 and is currently participating with the University of Delaware in the 
development of the next generation of smart BMPs through a number R&D pilot projects associated 
with water treatment efficiency improvements and disturbed soil restoration using biochar as an 
enhanced media and/or soil amendment. 


Skelly & Loy, Inc. (SLI), established in 1969, is a woman-owned, mid-sized Mid-Atlantic corporation 
providing a breadth of professional environmental and engineering services to various public and private 
sector clients throughout the United States and abroad. Our professional staff expertise includes 
ecological design engineers, environmental engineers, ecologists, geomorphologist, biologists, 
hydrogeologists, botanists, and other science professionals including cultural resources and GIS.  


 


 







Tad McGalliard is Director, Research and Technical Assistance, at ICMA the International City/County 
Management Association, which advances professional local government worldwide. Mr. McGalliard 
directs a multi-million-dollar cooperative agreement with EPA and has managed funding from a variety 
of other sources including the U.S. Economic Development Administration, New York State’s Empire 
State Development, and numerous other private and public sector funders.  Mr. McGalliard developed 
the concept for and managed Restoration 2006, a new national event focused on post-disaster recovery, 
which attracted more than 1,000 attendees for the inaugural event in New Orleans.  Mr. McGalliard 
supports the operational, project management deliverables, and outreach efforts associated with 
National Emergency Management Network members and potential customers.  He is also working on 
networked approaches for local government leaders to better help their communities prepare for, 
respond to and recover from disasters. 


Prior to joining ICMA, Mr. McGalliard worked with Cornell University’s Center for the Environment in a 
variety of capacities.  From 1998-2003, he organized marketing and outreach programs for an applied 
research center focused on economic development, environmental management, risk analysis, 
GIS/remote sensing, environmental toxicology, natural resources, stakeholder involvement and water 
resources.  Mr. McGalliard also managed fundraising and financial stewardship efforts for $1.5-million in 
endowments and annual giving; organized special events and programs for students, faculty, and 
alumni; and coordinated student educational and career programming including career fairs, funding, 
and seminar courses.   


Previously he served as the Assistant Director of Cornell’s Work and Environment Initiative, an applied 
research program focused on eco-industrial development and labor involvement in organization-wide 
environmental improvement.  Mr. McGalliard developed and managed more than $400,000 in 
sponsored research projects focused on eco-industrial development, environmental management, and 
labor involvement in sustainable development, including successful projects for the DOE’s Golden Field 
Office, the U.S. EPA Region II, and the U.S. EDA.  He also managed sponsored eco-industrial projects for 
the cities of Baltimore, MD; Trenton, NJ; Plattsburgh, NY; Cape Charles, VA; Chattanooga, TN; and 
Minneapolis, MN.  Additionally, Mr. McGalliard organized international networking events, including 
conferences for the President’s Council on Sustainable Development and roundtables for the Eco-
Industrial Development Council. 


 


 


 


 







 


Jim Powell is currently directing the Environmental Permitting Department of Mostardi Platt.  Jim's role 
is to support and expand the service offerings including compliance management, auditing and due 
diligence, environmental testing and assessment, and continuous emissions monitoring (CEMS) services.  
His 40 years of technical and project experience includes environmental permitting and engineering, 
EHS compliance auditing, and Mergers & Acquisitions due diligence with Fortune 500 companies. 


Jim holds an M.S. in Environmental Engineering from the University of Florida and a B.S. from the 
University of Iowa.  He is a Qualified Environmental Professional and a Board Certified Environmental 
Engineering Member of the American Academy of Environmental Engineers.  


 


 


Erik Puskar leads global standards information activities within Standards Services, Standards 
Coordination Office at NIST.  


Erik provides technical information related to standards and supports Federal agencies by monitoring 
developments in standards and conformity assessment internationally.  Erik also leads SSG's impact 
analysis efforts of voluntary consensus standards as well as NIST's efforts on education about 
standardization. He is a member of the ANSI Committee on Education and represents NIST on the 
International Cooperation for Education about Standardization (ICES). 


In addition to standards, he has experience in the fields of information technology, funding innovative 
high-risk technology and fiscal affairs/taxation. Previous to SSD, Erik was a program manager with the 







Advanced Technology Program (now Technology Innovation Program) of NIST and has held other 
positions with the U.S. Government, international development organizations, and consulting. 


Erik holds a degree in Economics from Rutgers University and a Master’s Degree in Public Management 
and Policy from Carnegie-Mellon University. 


 


 


 


 


 


 


 


 


 


Dr. Atul M. Salhotra is an internationally recognized expert in the area of contaminant fate and 
transport modeling; health risk assessment; statistical analysis of data; and regulatory negotiations for 
management of contaminated sites and siting of waste management facilities. His expertise and 
opinions are  sought after and trusted by regulators, industries, and the courts by virtue of his having 
developed risk based decision making programs for the management of chemically impacted sites for 
more than 15 states in US.  Dr. Salhotra has conducted training courses in over 25 states and 10 
countries.  Over 6,000 individuals (practicing engineers, consultants, regulators, decision makers, and 
responsible parties) have attended his courses, and their careers have benefited from the training 
received.  These courses include the fate and transport of chemicals in soil, groundwater, surface 
waters, and air.  


Since 1998, Dr. Salhotra has been involved in several projects in Israel.  As a consultant to the Israel 
Ministry of Environment Water, he has developed the guidance document for the management of 
contaminated sites referred to as the Israel Risk Based Corrective Action Program.  He has conducted 
several training courses for over 300 Israeli environmental professionals. His clients include several 
Israeli consulting companies, developers, trade groups and public and private organizations.   


Dr. Salhotra’s applied research work has involved the development and application of exposure and risk 
assessment methodologies for environmental decision making.  Dr. Salhotra was the project manager 
for the team that developed the EPACML (EPA’s Composite Model for Landfills), and EPAMMM (EPA’s 
Multi-Med Model) for landfills.  The EPACML model was used to develop USEPA’s Toxicity Characteristic 
Leaching Procedure (TCLP) rule.  Dr. Salhotra has used the following tools for evaluating the leachate 
production, regulatory negotiations, and risk at several landfill projects: 


• Human health and ecological risk assessment 
• Multi-media (soil, groundwater, surface water, and air) chemical fate and transport models  
• Data interpretation and statistical evaluation of data including monte-carlo simulation 







• Evaluation of LNAPL and DNAPL data 
• Education of stakeholders, including regulators 
• Preparation and delivery of clear and precise reports and presentations 
• Application of “common sense” and “simplest possible” models 
• Hydrologic Evaluation of Landfill Performance (HELP) model 


 


 


Mathy Stanislaus is the Assistant Administrator for EPA's Office of Solid Waste and Emergency Response 
(OSWER), Mr. Stanislaus leads EPA’s programs that revitalizes communities through the cleanup and 
redevelopment of contaminated sites under Superfund, Brownfields and Resources Conservation and 
Recovery Act (RCRA) programs, oversees other federal agencies cleanup of contaminated properties, 
and advances hazardous and solid waste materials management under RCRA, chemical plant safety, oil 
spill prevention, underground storage tank program, and emergency response.  Mr. Stanislaus has 
focused on continuing the innovation of the brownfield program to advance the revitalization 
communities.  Recognizing that successful, sustained community revitalization – particularly in 
communities facing economic distress/disruption – occurs by fostering inclusive revitalization planning 
among neighborhood stakeholders, local governments and the private sector, he established the 
innovative Area Wide Brownfields grant program.  This tool enables the development of a plan for 
community-wide improvements such as infrastructure investments to catalyze redevelopment 
opportunities on brownfield sites to equitably revitalize communities and meet needs for affordable 
housing, jobs and open space.   


Mr. Stanislaus leads EPA's efforts to advance the Obama Administration's Investing in Manufacturing 
Communities Partnership, a key aspect of the effort to expand middle class job opportunities.  He served 
on the White House Council on Auto Communities and Workers which led the effort to assist local 
leaders to transition closed auto plants to productive reuses.   He is tri-chair of the Obama 
Administration Chemical Facility Safety and Security Working Group that is leading efforts to assist state 
and local emergency preparedness organizations, policy changes to improve the safety of chemical 
plants and other actions set forth in “Executive Order 13650 Actions to Improve Chemical Facility Safety 
and Security – A Shared Commitment.  Report to the President May 2014.” He also is leading the effort 
to transition to a life-cycle based sustainable materials management approach to reduce greenhouse gas 
emissions and provide materials for manufacturing.  







Mr. Stanislaus is a chemical engineer and environmental lawyer with over 20 years of experience in the 
environmental field in the private and public sectors. He served as senior environmental counsel at a law 
firm, and director of environmental compliance for an environmental consulting firm. He started and 
operated a small business providing consulting services to local governments and local communities on 
projects ranging from the cleanup and redevelopment of contaminated properties, the proposed siting 
and expansion of power plants, solid waste facilities and large highways. He has worked in the not-for-
profit sector, co-founding and co-directing New Partners for Community Revitalization, a NY not-for-
profit organization whose mission is to advance the renewal of New York's low and moderate income 
neighborhoods and communities of color through the redevelopment of Brownfields sites. He is also 
former counsel for EPA's Region 2 Office. 


He received his law degree from Chicago Kent Law School and Chemical Engineering Degree from City 
College of New York.  


 


 


 


 


 


 


 


 


 
Zang Wenchao, Senior Engineer, is Deputy Chief Engineer of Solid Waste and Chemicals Management 
Center (SCC) of Ministry of Environmental Protection of China (MEP) which provides technical support 
on contaminated sites for MEP.  She is the committee member of Environmental Chemical Specialized 
Committee of Chinese Society for Environmental Sciences, National Technical Committee on Dangerous 
Chemicals Management of Standardization Administration of China, and National Pesticide Registration 
and Review Committee.  She has been working for the management of solid waste and chemicals, 
research on environmental management policies and technologies of contaminated sites remediation 
for almost thirty years.  She took charge of the formulation of the 12th Five Year Plan of Environmental 
Risk Prevention and Control of Chemicals, Guidelines on Environmental Investigation, Assessment and 
Remediation of Industrial Enterprises Sites (Trail) and the formulation of Environmental Protection 
Series Standards of Destruction of Chemical Weapons Abandoned in China by the Japanese Army. 


 







 


Yong Wu is the COO/Vice President of Jiangsu DDBS Environmental Remediation Ltd. (CNOOC), a full 
service engineering firm specialized in soil and groundwater remediation based in Nanjing, China; he is 
responsible for managing all Company operations and setting the strategic direction. Previously he was 
the Senior Environmental Consultant and Hydrologist for Golder Associates a global company providing 
consulting, design, and construction services in earth, environment, and related areas of energy. Prior to 
joining Golder he served as an Environmental Geologist at the Brookhaven National Laboratory from 
2001-2004 and from 1991-1998 was a Geotechnical Engineer with the China National Petroleum 
Corporation. 


Wong Wu is a graduate of the Chengdu Institute of Technology, has earned an MS in Environmental 
Geology from Temple University, and an MBA in Finance/Strategy for New York University’s Stern School 
of Business. 


 


 


 
Mark Zeko is the Vice President and Principal Hydrogeologist of EEC Environmental, a professional 
service firm specializing in assessment and remediation of complex soil and groundwater contamination 
issues. Mr. Zeko has built a career as a renowned environmental professional focused on the 
remediation of the subsurface environment—groundwater, soil, and soil vapor—that has been impacted 
by military, industrial, and commercial land uses. His expertise covers the spectrum of environmental 
management, but focuses on soil and groundwater investigations, soil vapor surveys, aquifer tests, 
landfill investigations, litigation support, underground storage tank removals, and environmental due 
diligence in connection with property transfers. In Southern California, he has led significant efforts to 







investigate and remove known contaminants from groundwater at sites used, currently or in the past, 
by the oil and aerospace industries.  


Mr. Zeko’s experience has included the cleanup of oil refinery sites where many meters of gasoline, 
diesel and jet fuel were found in drinking water, to industrial sites with soil and groundwater impacted 
with toxic heavy metals including chromium and mercury.  Mr. Zeko has been at the forefront of the use 
of innovative methods for the investigation of remediation of contaminated sites including laser and 
infrared based tools such as the Rapid Optical Screening Tool (ROST) and Membrane Interphase Probe 
(MIP) which have greatly reduced the cost of investigation and remediation of contaminated sites by 
focusing remedial efforts on those portions of a property where it is most needed. 


Having led the firm’s expansion in the West (California), Mid-Atlantic (Maryland), and most recently, 
Southeast (Florida) United States, Mr. Zeko has established EEC as a top-tier national consulting firm 
sought after for environmental consulting and technical services.  


Mr. Zeko is a Registered Professional Geologist/Hydrogeologist in 14 states whose distinguished career 
in geology has led him throughout the United States and abroad, including China. Today, he is an 
emerging expert in the complex environmental issues surrounding hydraulic fracturing, or fracking, a 
nascent industry for which he seeks to help devise fair, evidence-based regulations and guidelines for 
the safe and environmentally responsible extraction of raw materials via fracking. Mr. Zeko draws his 
expertise in this area from his early involvement in the evaluation of the potential environmental 
impacts of fracking underway in West Virginia, Wyoming, and Pennsylvania when the documentary 
Gasland (2010) catapulted fracking into the national discourse. The issue is now at the forefront of 
policymaking efforts, especially in California, which is expected to set the precedent for the regulation of 
this new energy sector in America. Mr. Zeko speaks throughout the country on the emerging policies, 
risks, and opportunities that will shape the fracking industry in the coming years.  


Mr. Zeko holds a Bachelor of Science in Geology and a Master of Science in Environmental Science / 
Hydrogeology and is a long-standing member of the Groundwater Resources Association, National 
Ground Water Association, Western States Petroleum Association, and Technical Advisory Service for 
Attorneys. 





