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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):

v

v
v

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

Stated Goals of CERCLA (Superfund Projects)

** 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).

/7

s 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)

= QOthers (more)


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

Management Functions/Responsibilities:

" 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)



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

® (all 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

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

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

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

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

e Method Quantitation Limit (MQL)

— 99% confidence

e Sample Detection Limit (SDL)

— MQL adjusted to reflect sample (dilution,
sample size, etc.)
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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.

e Assessment of Data Quality

(d Often conducted by geochemist in-house or
independent consulting chemist.

(] Data must be Defensible!



Sample Holding Times

48 hours to get samples to lab.

e Different analyses have different holding
times.
Some:

— 24 hours to 6 months

— VOCs
e Water — 14 days
e Soil — 48 hours (method 5035)
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Project Management

%*Phase | Environmental Site Assessments

** Phase |l Environmental Site Assessments

(here)

(here)

***Phase Ill Remediation Assessments
***Phase IV Remediation Design & Implementation

(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 finds evidence for possible/likely surface
and/or subsurface contamination of soil, underlying sediments, and
groundwater, a 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 Il Data:

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

v' Determine direction of groundwater flow,
v' Rate of groundwater flow,

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



Project Management

(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.

(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

(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

MUD Well Sampling for Natural Gas

FM-1960 Area

-rphu

B2 phus 10 ming

!umm

Head Space Sample (ppmv)




Google earth

B0.52° W eev THIE epealt 60.20m O

Red Flame Symbol =>5 pug/L Uranium as Anomalous (MCL
5 ppb?) Houston Area Water Wells, MUD and Private Wells
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Radium?®?® pistribution in Areas Sampled

Sample Code (pCI/L):
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Project Management
Data Input for Phase | Site

ot | =
LiDAR Imaging: L eaa N o e
o . r it _—_J{EJ_C_T | ; \.‘:“ 7 f’ .
Light Detection and e e J)\ = |
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of a pulsed laser to e A e N

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).


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

*_q_pm-u-.__-.-H-_-__.—ﬂ._-.-__

» FR e TEE




i
L]

s

=== ==
——— 1
—— ===
—-— LN _3 __r _J
- N —
- -_—

-

-

llllm
(i


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

ght non-aqueous phase
DiSpOS&l site pronounced ‘ell napple’

spill, leakage DNAPL = Dense non-aqueous phase liquid (e.g. coal tar, creosote
Trichlorethylene (solvent))

pronounced ‘dee napple’

Surface

Vapour phase LLCTE L

Watertable

" Capillary Fringe

Groundwater flow

—>

Saturated Zone ; _
Dissolved contaminant plume

APL

Aquitard



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

m Source Area

S~ Remediation Site

__ . GAS STATION

Downgradient
Remediation Site

Stream

Leaking Underground

il Storage Tank

Water | — Oxygen Injection Remediation Wells

Confining Unit Landmeyer, et al., (2001)



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

Industrial area

Chlorinated
solvents
storage tank

DNAPL
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Dissolved
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Ground surface
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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

Tritium Distribution
On-Site and Neighborhood Sampling
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Approx. 60 degree fracturs.

Wiater lost during caring 2t 22-23 feet, 20 degree fracture 2t 23 and 25
feet, ertical fracture at 24 feet, 24-25 core heavily fractured.

Water lost dusing coring 2t 22-23 feet, 20 degree fracture &t 23 and 25
feet, wertical fracture st 74 fast, 2825 core heavily fractured. (cont.)

“rtical fracture

Poprux. 00 degres and wertical fractures.

SANDSTONE light gray 58 0/1, well sored, very fine, fossiiferous
(marine) akng bedding pianes, wel indurated, § inches.

STONE. light gray 68 0/1, wel sorted, very fine, wall indurated, &

2 SANDSTONE, ight gray 58 6/1, wel zonted, very fine, well indurated, 1
foot.

SENDSTONE, light gray 5B 071, well soted, very fine, well indurated, 4.
inches

ANDSTONE, light gray 58 61, well sorted, very fine, fossiiferous
marne), wel indurated, 1 5 foot.
\uggy (touching) tone, sragoniteiealoite orystallization, 1 fast.

SANDSTONE with pebbies, light broun 5YR §/8, poory sorted, very
fine, well indurated, 2 inches

Double 30 degree fractures with thin layer of pebblesicoarse sandstone.

\ertioal fracture.

Round ctast or buow anomaly, (see photo).
#pprox. 80 degree fracturs.

SANDSTONE. light gray 58 671, well sorted, very fine, well indurated. &
inches.

SANDSTONE. hght gray 5 6/1, well soned, very fine, well indurated, §
inches . (oont )

SANDSTONE, light gray 58 011, well sonted, very fine, wellindurzted, §
P sity. Fracture zone is mineralized (needs further study).

SAHDSTONE SILTSTONE. light gray 8 871, well sorted, vary fine, wal
indursted, 1 foot, fracture t B7 feet showing oxidation zlong boundary .
1-inch pebble tayer at 68 feat.

SHALE, dark gray N3, thickly laminated, 1 foot. Coring loss (7). May
be shale inicated in oilwell log gp# 3534.

SANDSTONE: SILTSTONE. light brown 5Y R 508, thinly badded., vany
fine, well sorted, well indurated, 1 foot.
Saq Complete Core Geological Log, Appendix A

See Complete CaliperNatural Gamma Log, Appendix B

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

Project Management

Data for Input to Phase Il 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

il

Hydrogeologists Logging Station



Plant Site Aerial View w/MW Locations: August 19, 2011 and July 5, 2012

Sampling Period: November 15, 2012
Vertical Exaggeration: 4:1 [ oty Preliminary
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http://i2massociates.com/downloads/SectionBaseNov15-2012WithNetLinks.pdf
http://www.i2m-stevens.com/overview.php
http://www.i2massociates.com/downloads/ArsenicOct2015.pdf

Project Management

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
12M 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).

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


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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