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Management of Environmental Projects 

 Projects Driven by  Federal and State Laws and Regulations Leading to
the Creation of the U.S. Environmental Protection Agency (U.S. EPA),
followed by counterpart State agencies since 1970s.

Deep History: 
• 1965 – U.S. Congress passed the Solid Waste Disposal Act.

• 1970 –U.S. Congress amended the SWDA the Resource Recovery Act, and
leading to creation of EPA (with 10 Regional EPA Offices)

• 1976 – U.S. Congress amended the SWDA with the Resource Conservation
and Recovery Act (known as RCRA).

• 1984 – U.S. Congress amended RCRA with the Hazardous and Solid Waste
Amendments (HSWA).

http://www.i2massociates.com/downloads/EPARegionalOffices.pdf


Environmental Projects 

 Are not only driven by Federal and State laws and regulations,
They are also driven by litigation, or the threat of litigation (more):

 Alleged exposure of contaminants of humans living around
industrial facilities,

 Alleged exposure of employees of industry against company,

 Dominant alleged exposure from groundwater (via water wells),
but also exposure by air, surface water, food, and other exposures.

 The principal media of concern for exposure is via groundwater,
beginning with the creation of EPA in the 1970s to the present,
although in the 1990s, air exposures also became important to EPA
which stimulated air quality monitoring and associated regulations, and

 The role of Professional Hydrogeologists and Geologists was and remains
the key professional involved in environmental projects, although surface
concerns (for wetlands, GIS, etc.,) have emerged for Geoscientists
(with a broad range of training), along with Regulatory Specialists.

http://mdcampbell.com/ChicagoPaper2004R.pdf


Project Management 
Stated Goals of RCRA 

• To protect human health and the environment from the potential hazards
of waste management,

• To conserve energy and natural resources,

• To reduce the amount of waste generated, including hazardous waste,
and

• To ensure that wastes are managed in an environmentally sound manner.

    Stated Action Items 

• After 1984 (HSWA): Operating Industry Permitted Treatment, Storage, Disposal
(TSD) Facilities seeking a permit are required to institute corrective action as
necessary to protect HH&E from releases from SWMUs, regardless of when the
waste was placed in the unit. Hence a series regulations regarding
investigations and associated Health & Safety still matters today.



Project Management 

    The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) defines
the organizational structure and procedures for preparing for and responding to

discharges of oil and releases of hazardous substances, pollutants, and contaminants
in the United States.

 The NCP was developed by the EPA in response to the congressional enactment of The
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
of December 11, 1980,

 As amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986,
and by section 311(d)  of the Clean Water Act (CWA) (more).

 Today, “most” sites have been identified, but clean-up (remediation) continues:
 Federal Superfund Sites in Texas (more)
 State Superfund Site in Texas (more)
 State-Driven Clean-up Projects in Texas (more), including:

 Gasoline/Diesel Stations (more)
 Dry Cleaners (more)
 Texas Landfill Projects (more)
 Others (more)

Sta ted Goals of CERCLA (Superfund Projects) 

https://www.epa.gov/superfund/superfund-regulations
https://www.epa.gov/tx/cleanups-texas
https://www.tceq.texas.gov/remediation/superfund/statesf
https://www.tceq.texas.gov/remediation
https://www.tceq.texas.gov/remediation/pst_rp/pst.html
https://www.tceq.texas.gov/remediation/dry_cleaners/index.html
https://www.texasenvironment.org/texas-landfills-leaking-toxins-groundwater-interactive-map/
https://www.tceq.texas.gov/remediation


Project Management 

     
  Monitoring of State & Federal Regulations …. Because changes can 

occur rapidly that have an impact on activities, and  on project protocols 
(e.g., sampling of volatile organic compounds (VOCs). 

 Monitoring of company personnel by professionals with specialized training
(CIHs) either in-house or by contract for regular inspections.

 Monitoring and adaptation of new technology (GIS, drones, etc.)

 Charged with responsibility for protecting company liability:
1. Technical protocol training & implementation,  e.g. IET & Activities
2. Health & Safety, including possible drug testing, and
3. Management expectations (behaviors in meetings and in public).
4. Comparison of Business & Environmental Project Management (more)

Management Functions/Responsibilities: 

http://www.ela-iet.com/
http://www.ela-iet.com/PotpourriIET.pdf
http://www.i2massociates.com/downloads/Sholarin-Awange2015.pdf


Health & Safety 
(from FR 1910.120) 

• 40-hour OSHA training
• 8-hour annual OSHA refresher
• Additional training:

Industry/Society Training:

First Aid (CPR, etc.) 
Confined Space 
TCEQ CAPM –See Application) 

 In-House Client-Required H&S Training

 Awareness of Field Health & Safety Issues (more)

https://www.tceq.texas.gov/assets/public/licensing/supplemental/LPST%20Written%20Statements.pdf
http://web.i2massociates.com/search_resource.php?search_value=%22A+Field+Alert%22&sort=date#page=1


Health & Safety 

• Call 811 for subsurface “line locates” (gas, electrical, etc.). 48 hours
to 2 weeks notice, good for 2 weeks.

• Call city for establishing locations of city sewers and water lines.

• Determine if any city, county, or state permits or notifications are
required.



Health & Safety 

• Each site must have its own H&S plan.
– Scope of work
– Responsible persons
– Potential hazards
– Location of nearest hospital
– Personal Protection Equipment
– Evacuation routes and meeting locations

• Daily tailgate safety meetings



Laboratory Selection 

 For investigations involving permitting and
remediation, use National Environmental
Laboratory Accreditation Program  (NELAP)
approved labs only

 For RCRA or CERLA investigations, must use
labs approved by state or federal agencies, so-
called EPA-approved labs.



Accuracy vs. Precision 

• “Accuracy” - how close a measured value is to the 
actual (true) value.

– Measured as %R (% Recovery of a known 
concentration added to the sample)

• “Precision” - how close the measured values are to 
each other.

– Measured as % RPD (Relative Percent Difference 
between two analyses of the same sample). 



High Accuracy 
Low Precision 

Low Accuracy 
High Precision 

High Accuracy 
High Precision 

  Accuracy vs. Precision 
  Laboratory  Data 





Detection Limits 

• Method Quantitation Limit (MQL)
– 99% confidence

• Sample Detection Limit (SDL)
– MQL adjusted to reflect sample (dilution, 

sample size, etc.) 





Quality Assurance 

• Trip Blank
– 1 per cooler

• Temperature Blank
– 1 per cooler

• Field Blank
– 1 per 10 samples

• Equipment Blank
– 1 per day per equipment type



Quality Assurance 

• Field Duplicates
– 1 per 10 samples
– Soil samples RPD <50%, unless other DL stipulated.
– Water samples RPD <30%, unless other DL stipulated.

• Assessment of Data Quality
 Often conducted by geochemist in-house or

independent consulting chemist.
 Data must be Defensible!



Sample Holding Times 

• 48 hours to get samples to lab.
• Different analyses have different holding

times.
Some:
– 24 hours to 6 months
– VOCs

• Water – 14 days
• Soil – 48 hours (method 5035)



Chain of Custody of Sample Transport to Labs 



Project Management 

Phase I Environmental Site Assessments

Phase II Environmental Site Assessments

     Texas Risk-Based Corrective Action (here) 

 Texas Risk Reduction Program (here) 

Phase III Remediation Assessments
Phase IV Remediation Design & Implementation

    Texas Closure Waste Management Units Program (here) 

Phase V  Long-Term Monitoring or Site Closure

https://www.epa.gov/sites/production/files/2014-03/documents/backlog_texas.pdf
https://www.tceq.texas.gov/remediation/trrp/guidance.html
https://www.tceq.texas.gov/assets/public/comm_exec/pubs/rg/rg-366-trrp-02a.pdf


Project Management 

 In the event the Phase I ESA finds evidence for possible/likely surface
and/or subsurface contamination of soil, underlying sediments, and
groundwater, a Phase II ESA investigation is generally undertaken, via
soil sampling, drilling to obtain groundwater samples, associated
well logging of core, geophysical logging (natural gamma, caliper,
resistivity, etc. (to distinguish the characteristics of subsurface clay-
silt-sand unit boundaries).  Use of produced Phase II Data:

 Determine contaminant type and horizontal and
vertical extent of contaminants of concern in the
subsurface,

 Determine direction of groundwater flow,

 Rate of groundwater flow,

 All accomplished by groundwater modeling,
modified by characteristics of contaminant flow or
migration in groundwater.



Project Management 

 Texas Risk-Based Corrective Action (RBCA) (here)
 For releases from Petroleum Storage Tanks (PSTs) containing

petroleum substances
 PSTs are used for refueling vehicles and equipment
 Typically are gasoline stations, farm and ranch PSTs used for

refueling trucks, etc.

 Texas Risk Reduction Program (TRRP) (here)
 For petroleum and hazardous material releases from RCRA,

CERCLA, waste management units, landfills, etc. sites
 For petroleum and hazardous material releases spills from vehicles

and bulk facilities

 Texas Closure Waste Management Units Program (CWMP) (here)
 Closure re categories of RCRA waste-management units subject to

TRRP at time of closure,
 Unless the RCRA unit has a PST that falls under the PST rules

(RBCA).

https://www.epa.gov/sites/production/files/2014-03/documents/backlog_texas.pdf
https://www.tceq.texas.gov/remediation/trrp/guidance.html
https://www.tceq.texas.gov/assets/public/comm_exec/pubs/rg/rg-366-trrp-02a.pdf


Project Management 

Natural Gas in Groundwater of Houston, Texas Area 
MUD water wells. 

Growth Fault at Surface near  
San Jacinto Monument, near Houston 

 Data for Input to Phase I Site Assessments 



Project Management 
 Data for Input to Phase I Site Assessments 

Red Flame Symbol = > 5 µg/L Uranium as Anomalous (MCL 
5 ppb?) Houston Area Water Wells, MUD and Private Wells  



Project Management 

Reported Uranium, Radium, etc. 
in  Groundwater, Houston, Texas 
Area (in mid-1960s).

Data Input for Phase I Site Assessments 



Project Management 
Data Input for Phase I Site 
Assessments 

 LiDAR Imaging: 
“Light Detection and  
Ranging), is a remote 
sensing method that  
uses light in the form 
of a pulsed laser to  
measure ranges  
(variable distances)  
to the surface of the 
Earth.   

Vertical accuracy is  
increasing with time: 
17 cms (over pavement, grassy areas and evergreen forests) 
to 26 cms (deciduous forests) (more). 

Addicks Reservoir 

http://i2massociates.com/downloads/LiDARAccuracy.pdf


Project Management 

Ground-Penetrating Radar 
       Testing 

Input to Phase I Site Assessments 



Project Management 

Long Point Fault, 
Western Houston, Tex. 

Input to Phase I Site Assessments 

Above based on Campbell, et al., 2018 (more) 

http://i2massociates.com/downloads/JGG-1-015.pdf


Project Management 
Types of Contaminants to be Managed 

(After Heron Instruments Inc.(2017))

http://www.heroninstruments.com/news/dnapl-and-lnapl/


Project Management 
Types of Contaminants to be Managed 

Typically BTEX + MTBE + Other Hydrocarbons and Additives 

Gasoline • Kerosene • Fuel oil • Jet fuel • Diesel fuel 

LNAPLs 

Landmeyer, et al., (2001)

https://pubs.acs.org/doi/abs/10.1021/es0013879


Project Management 
Types of Contaminants to be Managed 

DNAPL and LNAPL Aqueous Solubility 

Some of the Chlorinated Solvents:  

Tetrachloroethene, aka Perchloroethylene (PERC), 
Trichloroethylene & Tetrachloroethene (TCE),  
1,1,1-trichloroethane (Chlorothene),  
Carbon tetrachloride,  
Coal Tars, (Polycyclic Aromatic Hydrocarbons),  
Various types of Creosote (more), and 
Polychlorinated biphenyl (PCBs), 

One example of many approaches  to remediation of 
DNAPls: Aerobic TCE biodegradation 

(After ITRC (2015))

https://ntp.niehs.nih.gov/ntp/roc/content/profiles/polycyclicaromatichydrocarbons.pdf
https://en.wikipedia.org/wiki/Creosote
https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=140&tid=26
http://eawag-bbd.ethz.ch/tce/tce_map.html
https://www.itrcweb.org/DNAPL-ISC_tools-selection/Content/2%20Types%20of%20DNAPLS%20and%20DNAPL.htm


Project Management 
Types of Contaminants to be Managed 

DNAPLs 

Phase II Investigations for Geological and Hydrogeological Characterization:  Vertical and Horizontal Extent 

Any Effective Remediation of Contaminants Depends on it ! 

From U.S. EPA (1999)

(Beal and Faircloth (2018)

https://www.researchgate.net/publication/263997825_A_Review_on_Identification_Methods_for_TCE_Contamination_Sources_using_Stable_Isotope_Compositions/figures?lo=1
https://www.researchgate.net/publication/263997825_A_Review_on_Identification_Methods_for_TCE_Contamination_Sources_using_Stable_Isotope_Compositions/figures?lo=1


Project Management 
Unusual Phase II Projects 



Project Management 
Unusual Phase II Projects 

Photomicrograph of thin 
section (showing crossed 
nicols polarization) 

Halved 2-inch core samples 



Project Management 
Unusual Phase II Projects 

Licensed Geologist logging 
core under winter conditions. 

Model of likely cause of elevated chloride  
concentrations reported in neighborhood water wells. 

Above based on Campbell, et al., 2017 (more) 

Enlarge 

http://i2massociates.com/downloads/JGG-1-006.pdf
http://i2massociates.com/downloads/WaterSoftOhio.pdf


Project Management 
  Data for Input to Phase II Investigations 

Drilling by coring of sediments 
(GeoProbe (push-pull method)) 
and setting of PVC casing and 
well screen to construct a 
monitoring well for sampling and 
remote monitoring 

Hydrogeologists Logging Station 



Project Management 
Data for Input to Phase II Investigations 

To Active PDF (here)                 To Remote Continuous Groundwater Monitoring (here) 

To Arsenic Monitoring  (2011-2015) (here) 

From Campbell (2013) 

http://i2massociates.com/downloads/SectionBaseNov15-2012WithNetLinks.pdf
http://www.i2m-stevens.com/overview.php
http://www.i2massociates.com/downloads/ArsenicOct2015.pdf


Project Management 

If time permits, Questions? 
  ---- 

Should you have further questions after GeoDayz, feel free to contact either Henry Wise 
or Michael Campbell via the AIPG-TX.org 

We trust you will find the rest of the GeoDayz program of interest and helpful.
XXX

Final Note: For students who have produced a thesis or dissertation, we 
encourage you to publish your findings. Summaries (TPG) & (more). 

To keep up-to-date on specific areas of the geosciences, monitor the 
I2M Web Portal (more).

After graduation, you should begin the process of obtaining your 
professional license (P.G.). See TBPG (here). Preparing for the first 
examination (Fundamentals), see (here) and (here).

If you would like to keep up on employment issues, see (here) and (here). 

http://www.i2massociates.com/downloads/JGG-1-005CampbellEditorial2017.pdf
http://aipg-tx.org/employment/
http://web.i2massociates.com/resource_detail.php?resource_id=6874
http://aipg-tx.org/officers-biographies/
http://aipg-tx.org/officers-biographies/#Campbell
http://aipg-tx.org/
http://web.i2massociates.com/
http://aipg.org/TPGPublic
http://tbpg.state.tx.us/licensing/licensing-information/
http://www.aipg-tx.org/_docs/Assessment%20Exam%20Handout--February2016.pdf
http://www.aipg-tx.org/_docs/Candidate%20Handbook--August%202014.pdf
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