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The President’s Message
Dear AIH Members:
Greetings! I am pleased to have been serving in the capacity of president
of our organization since January of this year. Let me start by expressing
my appreciation and gratitude for our past president, Dr, Mustafa Aral,
and the AIH team for their continued service to our organization.
After the last round of elections conducted in January, John Nieber was
elected as the President Elect, and we have added two new members to the Executive Committee
(EC):
1. Faisal Hossain (Vice President for Academic Aﬀairs)
2. Marc Horstman (Secretary)
Please join me in welcoming Faisal and Marc to our board. Along with the other EC members, both
Faisal and Marc have been busy with AIH activities. Since January, the EC has had a number of meetings over the phone to take care of urgent and important AIH business.
While our association with Southern Illinois University (SIU) through Rolando Bravo has served us well
for the past several years and we are appreciative of SIU for hosting our AIH oﬃce, EC members felt
that working with a professional organization would allow us to be lean, eﬃcient, and expand the
(continued on page 2)
range of services that we could oﬀer our members.
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Examples of these expanded services
include (i) hosting of AIH documents
and meeting minutes, (ii) centralized
and up-to-date member information for
emails, messaging, and dues processing,
and (iii) more eﬃcient and visible ﬁnancial management. Our goal is to allow
members to maintain an online proﬁle
and investigate the possibility of making
AIH information and updates accessible
on mobile devices.
Over the past several months, the EC has
been actively engaged in identifying the
right management ﬁrm to partner with
in future. After numerous deliberations
and weighing multiple options, the EC
has selected The Adept Group and has

entered into a 3-year agreement with
the ﬁrm for management of AIH. Nicole
Singleton is now the Executive Director
of AIH, and our headquarters have now
moved to Denver, Colorado.
Some of our immediate future goals
following this move are:
1. To conduct a survey of AIH members
to learn about important needs of the
group.
2. To develop a strategic plan to deliver on key services for our members.
We will also develop some criteria for
how we measure success.
3. To streamline AIH awards nomination
and selection.

Please expect to hear from the EC in the
upcoming months soliciting your views.
We are also looking for ways to better
seek input from the AIH membership at
large. As always, please contact me or
any member/s of the executive committee with suggestions.
Warm regards.
Rao S. Govindaraju
Bowen Engineering Head & Christopher
B. and Susan S. Burke Professor of Civil
Engineering
550 Stadium Mall Drive
Purdue University
West Lafayette, IN 47907-2051

From the Executive Director’s Desk

On behalf of The Adept Group, which is
the recently hired management partner
for the American Institute of Hydrology,
we are grateful for the opportunity to
support AIH, its mission, members, and
programs. Our entire organization is
committed to the ongoing success of the
Institute and are committed to providing
top-notch member services and operational excellence.
As the designated Executive Director, I
bring to the American Institute of Hydrology proven experience serving as
the Executive Oﬃcer for numerous
national and international professional societies and trade associations. I
conducted my undergraduate studies at
the University of Michigan, earned my
Masters of Business Administration from
Regis University, and graduated with my
Masters in Applied Communication from
the University of Denver. I am currently completing my doctoral studies at
Walden University with an emphasis in

Organizational Management. With over
25 years of business development, executive management, and public relations
experience, I will lead our management
oﬃce to eﬀectively accomplish the objectives of the Institute. The designated
management team for AIH includes an
association coordinator, certiﬁed public accountant, graphic designer, web
manager, and professional development
specialist.
If you have not already done so, be sure
to renew your dues with AIH. Contact
our oﬃce at (303) 339-0523. Your continued membership and involvement directly assists us in furthering the hydrology profession.
Consider contributing to the AIH Bulletin for future issues. Submitted articles
should be related to the practice of
hydrology and should not be published
elsewhere. Please ensure the article is
succinct and informative—as well as ap-

propriate for AIH
membership. An
extended
abstract with no
more than three
pages is suggested. All prospective articles will be reviewed by our VP of Communications.
Additionally, should your member proﬁle
need to be updated, send an email to us
at admin@aihydrology.org. Being able
to maintain communication with our
members is critical.
As the new headquarters for AIH, we
welcome the opportunity to speak with
you directly. Feel free to reach out to us.
Respectfully,
Nicole A. Singleton, MBA, MAC
AIH Executive Director

American Institute of Hydrology - PO Box 3948, Parker, CO 80134 - Phone: 303.339.0523 - admin@aihydrology.org
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Technical Paper No. 1
1,2,3 – Trichloropropane in Groundwater – Fresno and Kern Counties, California
By Kenneth C. Ames, PhC, PG, BSK Associates (kames@bskassociates.com)
very recalcitrant compound, because it has
a long hydrolysis halflife (100-800 years)
and does not bio-degrade readily (50-200
years) in groundwater
(Cohen et al, 2011).
Water purveyors, large
and small, have recognized this as an issue
for some time and the
limited amount of research performed in Figure 2 – Box plots of TCP concentrations in Kern and Fresno Counties (outliers
determining well-head with concentrations greater than 1000 ppt were excluded from Fresno Co. plot)
treatment methods to
remove TCP from drinking water has shown
with environmental data; however, it should
that most tradition methods, such as coagube noted that the median concentrations for
lation, sedimentation, and ﬁltration are not
both counties exceed the proposed State of
feasible (Ozekin, 2016). The use of reverse
TCP in California Groundwater
California MCL of 5 ppt by at least an order of
osmosis, catalytic oxidation, and reductive
The use of TCP as a degreasing solvent, as
magnitude, as well as exceed the proposed
precipitation have shown some promise but
well as impurity in soil fumigants, has resultimmediate response limit of 50 ppt.
the use of granular activated carbon has
ed in TCP being detected in many areas of
been shown to be the most cost-eﬃcient
California where groundwater is the primary
Iso-contour maps were generated for both
method thus far; however, its use has a ﬁnite
or sole source of drinking water (Figure 1).
Fresno and Kern Counties (Figures 4 and 5),
capacity and requires periodic replacebased on the same USGS data retrieved from
ment. As such, California Water Service
their NWIS and STORET data bases.
recently signed a contract with Calgon
Carbon Corporation for $13.2M to supply
Although both ﬁgures (especially that for
material and associated equipment to
Kern County) are based on limited data,
treat 30 wells (Calgon Carbon Corporathey clearly show that the distribution of
tion Press Release, 03/29/2017).
TCP in groundwater within both counties
is widespread. In Fresno County, elevated
While the focus of TCP in groundwater
concentrations of TCP are centered around
has been on public and private drinkFresno and Clovis, with lesser concentrations
ing water suppliers that must adhere to
to the south and areas to the east; however,
Federal and State drinking water stanthe highest concentrations observed center
dards, there has been no investigation
around Orange Cove, in the eastern section
of the general quality of groundwater
of the county, where values greater than
that is aﬀected or the impact this issue
1000 ppt were detected.
may have on domestic users that rely on
In Kern County, the Bakersﬁeld area has conthese same aquifers for drinking water.
centrations around 200-300 ppt, with increasThere are thousands of domestic wells
ing concentrations apparently to the north to
in the Central Valley of California that
as great as 600 ppt. However, the concenare not required to be tested or treated
trations of TCP drop oﬀ signiﬁcantly both to
for various compounds, including potenFigure 1 – Communities in California aﬀected by TCP in
the west and east of Bakersﬁeld. In both
tial regulation for TCP, to protect human
groundwater (from CA DWR)
counties, the distribution of TCP observed in
health. In Fresno County, there are more
Figures 4 and 5 are likely tied to historical
than 18000 domestic wells that have been
TCP is a dense non-aqueous liquid (DNAPL)
land use.
permitted since 1977 alone (Fuller, 2017).
that has been observed in deep wells and is a
Introduction
1,2,3 – trichloropropane (TCP) has entered
the environment primarily as a degreasing
solvent and as an impurity in soil fumigants,
used to control nematodes. As a result, TCP
is observed in surface water and groundwater in North America and Europe at concentrations as high as 100 micrograms per liter
(µg/L) (Ozekin, 2016). Although the US Environmental Protection Agency (USEPA) has not
issued a maximum contaminant level (MCL)
for drinking water, TCP is a suspected carcinogen with a reference concentration of
0.0004 µg/L for a 10-6 cancer risk. Furthermore, states such as Hawaii have established
a MCL (0.6 µg/L) and California has a notiﬁcation level and proposed MCL of 0.005 µg/L
or 5 parts per trillion (ppt).
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Technical Paper No. 2
The Certainty of Uncertainty
By Michael A. Collins, Engineer for West Brazoria County Drainage District No. 11 (michael.colllins1492@gmail.com)
Introduction
Hydrologic phenomena and the issues that
derive from them are fraught with uncertainty, including but not limited to the following:
• Hydrologic variability in the factors aﬀecting hydrologic behavior; e.g., the amount
of event rainfall.
• Antecedent conditions aﬀecting a particular event; e.g., the soil moisture level at
the beginning of a rain event; thickness of
vegetation where runoﬀ is expected.
• Data upon which scientiﬁc descriptions of
hydrologic behavior are deduced, whether
they be natural- or laboratory-based; e.g.,
peak river discharge; depths of water in a
hydraulic model.
• Subsidiary parameters aﬀecting estimates
of hydrologic behavior; e.g., parameters
describing channel roughness or the slope
of an irregular channel.
• Method of analyses applied to collected data to deduce hydrologic behavior or
connection between causal events; e.g., a
correlation of dimensional parameters vs.
a probabilistic description of a set of laboratory data.
• Validity of computational models; e.g., use
of Manning equation vs. Chezy equation vs.
Basin formula.
• Field conditions upon which hydrologic
deduction or prediction are based; e.g.,
drainage area in very ﬂat topography, intermittency of a stream, or vegetation
thickness.
Of interest here is the degree to which decision makers (e.g., project owners, public oﬃcials, private parties, engineering designers)
rely upon the certainty of hydrologic-based
information in light of such uncertainty as
those identiﬁed above.
Approaches to Uncertainty
How decision makers deal with uncertainty
depends on several factors, such as the importance of a decision, the potential harm of
poor decisions, the time and cost of evaluating the uncertainty or in implementation
of the decision, the potential for remedy of

a decision if the
decision is found
to be unsatisfactory, the technical sophistication
of the decision
maker, and the
commonly used
selections
or
decisions made
by others (i.e.,
“standard practice”) in regard
to the situation
at hand.
The techniques
used to developing information
for making an
appropriate decision range from
computationally
complex to simple and include the following:
• Evaluation of a wide range of conditions
and parameters to see eﬀects and consequences; e.g., using a formal sensitivity
analysis or a Monte Carlo-type evaluation.
• Use of design standards (developed by others) or values which are taken as, from a
practical perspective, inviolate.
• Use of safety factors often included as
part of design standards.
• Use of judgment- and experience-based parameter values.
• Non-recognition of variations of data, and
use of commonly used parameter values.
This writer calls to the reader’s attention
the diﬃculties that a hydrologist (in essence, a trained technical scientist or engineer) has in conveying to the nontechnical decision maker the degree to which
uncertainty in prediction exists. Analyses,
assessments, and designs presented to the
non-technical decision maker are commonly presented in certainty-based termi

nology; e.g., the 100-year discharge or the
height of the computed base ﬂood.
Egregious examples, in this writer’s view,
are reliance on assumptions or speciﬁcations (either by an engineer or by the
standards to which the engineer must adhere) virtually independently of likely or
possibly existent conditions; i.e., use of
design standards or speciﬁed values for
assessment. For example, the ﬁgure below shows the variation of the Manning
roughness factor (and hence calculated
discharges and ﬂood depths) that could be
expected in particular design situations.
The selection of a value diﬀerent than the
normal roughness value rather than the
normal value itself might be the better
design choice but one which may not only
be more diﬃcult to make but a choice
which would not be similar to that made
by a diﬀerent professional.
The retort may be that it does not make that
much diﬀerence (perhaps at least in backwater conditions), but what about other vari-
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ables such as antecedent moisture conditions, variation in soil-based estimates
of inﬁltration, and temporal variation and
duration of rainfall?
Of course, the response is that we have
to make a selection, make a choice, or
assume something—hopefully reasonably
accurate—to generate a desired piece of
information. But does the decision maker, particularly the non-technical decision
maker, appreciate the variation that may
actually come to pass vs. what is predicted to come to pass?
Addressing the Problem
So how, then, do we as conscientious hydrologists, address the uncertainty underlying the information we provide to
decision makers, recognizing (it is hoped)
that decision makers often do not have
the time, expertise, ﬁnancial capability,
or inclination to examine the uncertainty that exists? The following are possibly
some ways:
Present full understanding of variation:
Present to the decision makers, as part of
the information required for presentation
to them, a range of results based upon
reasonably diﬀerent variations in key parameters; i.e., make the decision makers
aware of the variability of the potential
results being presented to them.
Factors of Safety: Use analyses that incorporate deﬁned, speciﬁc, and identiﬁed
factors of safety. Of course, many would
argue that use of the “100-year” ﬂood as
a basis for design is just that. The “100year” (or similar speciﬁcations) is merely

The Certainty of Uncertainty

a backdoor approach to incorporating a
factor of safety. But, on the other hand,
what speciﬁcally is the “factor of safety?”
Or, compounding the lack of clarity in
the meaning of the level of safety, what
about, as is common, the requirement
that ﬁnished ﬂoor grades must be “x” feet
above the base ﬂood level (usually the
100-year ﬂood level)? How much is safety increased or decreased if the ﬁnished
grade is 1.1 x or 0.9 x?
Or, should speciﬁed factors of safety even
be used in describing hydrologic impacts?
Allow More “Slop”: An alternate strategy is to allow more ﬂexibility in meeting
various criteria; i.e., just getting “close”
to the speciﬁed criteria. For example, if
the design ﬂood for a 60-year ﬂood meets
the required depth criteria, perhaps that
is as good as satisfying the criteria using a
100-year ﬂood. Just how much safer is a
100-ﬂood design when compared to a 60year design, particularly if the 100-year
ﬂood design is much more expensive than
the 60-year design?
As another example (based on actual experience), should a proposed project be
denied approval because the proposed
project increases ﬂood depths by 0.01
feet rather than no more than 0.00 feet?
Of course, the counter view is that unless the 0.00 feet criterion is imposed, to
what levels should increased depths be
allowed: 0.01, 0.02, 0.03 feet, or more?

tainty. Such a description is perhaps the
more common guidance given for decision
makers: accept estimates of hydrologic
impacts with a “grain of salt.” The ﬂood
level is predicted to be such and such, but
“we all understand that this is only an approximation,” is said with no speciﬁcation
of the degree of approximation.
Non-acknowledgement: Accept the computed or estimated result and not convey
the sense of uncertainty of the results to
the decision maker or reviewer of the results. The adverse consequences of this
can be attributed to the hydrologist (or
person who directs the computations) and
the reviewer, the latter turning a potential blind eye to variations and relying
only on “black and white” results.
Concluding Remarks
There appears to be no single strategy to
use in providing information or recommendations to decision makers in the face
of uncertainty. Practicality, ease of evaluation, monetary constraints, and failure
consequences are all considerations in using a particular strategy.
However, in this writer’s view, there
should be a conscious recognition on the
part of the hydrologist as to the implications of choosing a particular approach to
address uncertainty in the decision making process. This writer would challenge
the hydrologic community to take a more
formal stance in describing the uncertainty in the information provided for decision making.

Grain of Salt Guidance: Provide a quality-based description of expected uncer-

CALL FOR CONTRIBUTIONS
AIH invites members to contribute original articles for publication in the Bulletin as well as tips about news that may interest fellow
hydrologists. Original articles must be between 800 - 1,200 words and be relevant to the practice or science of hydrology. News may be
any development of interest to hydrologists such as policy or legislative changes that impact the profession, new scientiﬁc advances,
open positions (professional/academic) for hydrologists or awards or recognition for hydrologists. Send contributions to Nicole Singleton,
Executive Director, at admin@aihydrology.org.
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Meet AIH’s New Executive Committee Members
As stated in the President’s message, AIH has added two new members to the Executive Committee (EC) after the last round of elections conducted
in January 2017. Here is a brief introduction to the newly elected members, Marc Horstman and Faisal Hossain.
Marc Horstman, Secretary
Marc is a Project Manager at WK Dickson, a
private consulting and engineering ﬁrm that
specializes in Stormwater and Watershed
Services Management. He received his M.S.
(2012) and B.S. (2009) from Biological and
Agricultural Engineering Department at North
Carolina State University. He is a Professional
Engineer and Professional Hydrologist who applies hydrologic principles
to repair, replace and rehabilitate complex urban infrastructure to prevent ﬂooding and improve water quality for many local municipalities.
In his spare time, he enjoys spending time outdoors with his family
participating in water-based activities such as canoeing, surﬁng and
swimming.

Faisal Hossain, Vice President for Academic
Aﬀairs
Faisal is a Professor at the University of
Washington in the Department of Civil and
Environmental Engineering. He received his
Ph.D. from The University of Connecticut
in 2004, his M.S (1999) and B.S (1996) from
The National University of Singapore and
Indian Institute of Technology, Varanasi, respectively. Through the real-world application of hydrologic principles, his focus is on improving
water-food-energy security in challenging environments leveraging remote sensing and advanced information technology. He is most recently the recipient of awards such as American Geophysical Union (AGU)
Charles Falkenberg Award (2012) and ASCE Walter Huber Award (2015).

Call for Nominations for AIH Awards
The American Institute of Hydrology recognizes its members for outstanding accomplishments in the ﬁelds of ground water, surface
water, water quality, and institute development. These awards are named after prominent hydrologists who have made lasting
contributions to the practice and science of
hydrology. AIH awards being given include:
• Charles V. Theis Award for Groundwater
• Ray K. Linsley Award for Surface Water
• Robert G. Wetzel for Water Quality
• Founders Award for Institute Development
This year we are planning to have awards presented at the AWRA annual conference to be
held November 5-9, 2017, in Portland, OR.
Please send your nomination to AIH (email:
admin@aihydrology.org) by August 31, 2017.
The awardees will be notiﬁed by mid September. You can ﬁnd more information about AIH
awards at: http://aihydrology.org/awards.
html.

About the awards:
The Charles Vernon (C.V.) Theis Award was
established in 1986 to recognize individuals
who have made outstanding contributions in
ground-water hydrology. Theis (1900-1987),
during his 43-year long career with the USGS,
made great contributions to the study of
groundwater. His 1935 paper on analysis of
well data revolutionized groundwater hydrology by proposing the ‘Theis equation’ which
is still widely used today.
The Ray K. Linsley Award was established in
1986 to recognize individuals who have made
outstanding contributions in surface water
hydrology. Linsley (1917-1990), whose career
included very productive stints at Tennessee
Valley Authority, U.S. Weather Bureau, and
Stanford University, was the author of Hydrology for Engineers (titled Water Resources
Engineering in later editions), one of the most
widely used textbooks in surface hydrology.

The Robert G. Wetzel Award recognizes individuals who have made outstanding contributions in the ﬁeld of water quality. Wetzel
(1936-2005), who taught at several eminent
universities around the country, had a passion
for wetlands and his lifelong work led to new
concepts and understandings of how lakes
and wetlands function. His premier work,
Limnology: Lake and River Ecosystems has
been instrumental since 1975 in training students worldwide on wetland sciences.
The AIH Founders Award was established in
1990 to recognize individuals who have made
outstanding, long and dedicated service to
the Institute. It was established to honor the
AIH founders Sandor Csallany, Alex Zaporozec, and Roman Kanivetsky. The award is
given at the discretion of the AIH Executive
Board to individuals who make signiﬁcant
contributions to the advancement of American Institute of Hydrology.
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In Memoriam:
AIH Loses a Former President and a Distinguished Hydrologist in Miguel Mariño
By Miguel A. Medina, Jr., AIH President 2009 - 2010

S even years ago, I wrote an AIH Newsletter article about the retirement of
Miguel Mariño from academia. This past
November 24th, we lost a giant in our
profession, an outstanding colleague
and personal friend, after a most difﬁcult illness. Miguel Mariño began his
academic career as Assistant Professor
of Water Science and Civil Engineering
at the University of California, Davis in
1972. He rose to the rank of Professor of
Hydrologic Sciences, Civil & Environmental Engineering, and Biological & Agricultural Engineering in 1980, earned Distinguished Professor status in 2003, and
became Distinguished Professor Emeritus when he retired July 1, 2009. Among
his many honors and awards were: the
American Society of Civil Engineers
(ASCE) Richard R. Torrens Award (1986),
Fellow of the American Water Resources
Association (AWRA, 1995), ASCE Julian
Hinds Award (1996), Distinguished Member of ASCE (1999), Fellow of the American Geophysical Union (2001), and Warren A. Hall Medal from the Universities
Council on Water Resources (2002). He
received his Ph.D. in Civil Engineering
Systems from UCLA in 1972, under the direction of William Yeh. His teaching and
research areas included: Environmental
Hydrology; Fluid Transport Processes and
Biogeochemical Transformations in Soils,
Aquifers and Rivers; Planning, Design
and Management of Subsurface and Surface Reservoirs and Irrigation Systems.
His professional society aﬃliations are
too numerous to list.

He was ﬁrst author of Seepage and
Groundwater, Elsevier (1982). Among
his many editorships and co-editorships
were: Editor, Proceedings of the National Symposium on Groundwater Hy-

drology, AWRA, 1967; Editor, Journal of
Water Resources Planning and Management (ASCE, 1984-88); Editor, Subsurface Flow and Contamination: Methods
of Analysis and Parameter Uncertainty,
AWRA (1987); Co-Editor, Integrated Water Resources Management, Publication
No. 272, International Association of Hydrological Sciences (IAHS), Wallingford,
U.K. (2001); Co-Editor, Regional Management of Water Resources, Publication
No. 268, IAHS (2001) ; Co-Editor, Sustainable Water Management Solutions
for Large Cities, Publication No.293,
IAHS (2005); Associate Editor, Hydrology
Research (2004-09), Hydrological Sciences Journal (1999-2005), Journal of
Water Resources Planning and Management (1982-84), Journal of Hydrologic
Engineering (1995-2000); Topical Editor,
Groundwater, The Encyclopedia of Water Science, Marcel Dekker, Inc.(200009); member, Editorial Board of Journal
Aqua – LAC, UNESCO (2007-08). He published over 200 refereed journal articles
in journals such as Water Resources Research, Journal of Hydrology, Journal of
Hydraulic Engineering, Journal of Water
Resources Planning and Management,
Journal of Irrigation and Drainage, Journal of Irrigation and Drainage Engineering, Environmental Modeling and Assessment, Ground Water, International

Journal of Engineering Science, Journal
of Environmental Engineering, Water Resources Management, and the Journal of
Stochastic Environmental Research and
Risk Assessment. He was the U.S. National Representative to the International Association of Hydrological Sciences
from 2003 through 2008.
Not only were his scientiﬁc contributions enormous, but he also trained 26
Ph.D. students and 59 M.S. students: this
might eventually become his greatest
legacy as these hydrology professionals
make their mark in our specialty! Among
his former Ph.D. students are faculty
members such as Slobodan Simonovic
(University of Western Ontario, Canada), Gilles Patry (University of Ottawa,
Canada), Hugo Loaiciga (University of
California at Santa Barbara), and John
Tracy (University of Idaho), who are in
turn training another crop of advanced
hydrology students at their respective
institutions.
Miguel was President of AIH from 2005
through 2006: during his last year as
President, AIH celebrated its 25th anniversary. He presided over AIH exercising
the diplomacy and civility that characterized his personality and professionalism. He exhibited an uncommon humility for someone with his extensive
professional achievements, and quiet
understanding when there were events
beyond his control.
He is survived by his beloved wife Irma
and daughter Raquel. He will be missed
by many of us.
If you wish to send Irma and/or Raquel
Mariño a note, the address is:
2014 Bearden Street, Davis, CA, 95618
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