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2019 Governor’s Awards for High-Impact Research 
PROJECT NOMINATION FORM 

Consideration of these Awards is open to research laboratories and institutions in 
Colorado that receive 51 % or more of their funding from federal sources. 

 
Nomintation Category: 
 
o Pathfinding Partnerships: For those projects whose results leveraged creative, even 

unique collaborations among disparate and/or multiple partnering organizations 
 
NAME OF LABORATORY/INSTITUTE(s): NOAA Earth System Research Laboratory (ESRL) 
 
PERSON SUBMITTING THIS NOMINATION: Robert S. Webb 
Title: Director, ESRL Physical Sciences Division    
E-mail: Robert.S.Webb@NOAA.Gov    
Phone: 303-497-5942 
 
IF DIFFERENT THAN ABOVE: PUBLIC INFORMATION/MEDIA CONTACT PERSON: Theo Stein 
Title: Public Affairs Officer, NOAA Communications    
E-mail: Theo.Stein@NOAA.Gov    
Phone: 303-497-6288 
 

1. SUMMARY TITLE OF NOMINATION:  
 
Avoiding deadly floods through innovative partnerships: Estimating extreme precipitation in the 
21st century to enhance dam safety and community resilience  
 

2. NAME OF PRINCIPAL INVESTIGATOR OR TEAM BEING NOMINATED  
 
The following is a list of individuals with affiliations representing the multiple federal, state and 
private sector partner organizations: 
 

• William McCormick - Colorado Division of Water Resources (DWR) 
• Kelly Mahoney - National Oceanic and Atmospheric Administration (NOAA) 
• Jeffrey Lukas - University of Colorado-Boulder Cooperative Institute for Research in Envi-

ronmental Sciences (CIRES)/ Western Water Assessment (WWA) 
• Charles McWilliams - United States Army Corps of Engineers (USACE) 
• David Keeney - United States Bureau of Reclamation (USBR) 
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• Kenneth Fearon - Federal Energy Regulatory Commission (FERC) 
• William Asquith - United States Geological Survey (USGS) 
• James Demby - Federal Emergency Management Agency (FEMA) 
• Bill Kappel - Applied Weather Associates (AWA) 
• Tye Parzbok - MetStat, Inc. 
• Will Silva - Acclivity Associates 

 
See Appendix A for one-page CVs for individuals representing the multiple federal, state and 
private sector partner organizations.  
 
See Appendix B for brief mission/description of the individual federal, state and private sector 
partner organizations.  
 
 

3. BRIEF DESCRIPTION:  
 
To protect lives and property from catastrophic flooding, an interdisciplinary team estimated 
the probable maximum precipitation and frequency of extreme events above dams located at 
any elevation or location across the states of Colorado and New Mexico. The team developed 
engineering and decision support tools that provide a scientifically defensible basis for deter-
mining the risk of extreme precipitation events to guide dam spillway design and to enhance 
community resilience in a changing climate. The study, and its extensive review board of na-
tional experts, was designed with a larger vision: to serve as a national model for other States 
to follow.  
 
Leveraging 21st century scientific and engineering advances and applying creative approaches,  
a unique federal-state-private sector team of nationally recognized scientists, engineers, public 
safety officials and dam owners designed and implemented an innovative scientific approach to 
understanding extreme precipitation in the Rocky Mountain region.  The team pursued three 
technical tasks, explored concurrently and collaboratively.  Task 1 focused on updating the con-
ventional deterministic “storm-based” methods. Task 2 developed a risk-based regional precipi-
tation frequency estimation tool to enable frequency estimates of the Task 1 results. Task 3 
demonstrated a proof-of-concept methodology using NOAA’s state-of-the-art High Resolution 
Rapid Refresh (HRRR) weather prediction model. A key outcome of the interagency collabora-
tion was the recognition that climate change should factor into a risk management strategy.  As 
a result, the report informed a rule change that included implementation of an adaptive man-
agement approach in dam spillway design.   
 
The engineering and decision support tools were tested and released for public use in Colorado 
by the State Engineer in January 2019. These tools provide a scientifically defensible basis for 
determining the probable maximum precipitation at dams throughout Colorado and a signifi-
cantly more scientifically robust and user-friendly, web-based tool to replace 50-year old fed-
eral guidance for evaluating dams. 
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4. DESCRIBE THE BACKGROUND AND CONTEXT SHAPING THE NEED AND INTEREST IN THIS 
RESEARCH. 
 
Estimating extreme rainfall amounts is a critical component of building and operating safe 
dams. However, the data and methods currently used to calculate these quantities are dated 
and studies have shown current methods can both over predict and under predict rainfall, de-
pending on location. A tenuous balance exists between the safety provided by conservatively 
designed spillways to protect dams against extreme events and the cost of that construction. 
 
All dams have spillways to safely route flows from extreme runoff events and prevent overtop-
ping. In the last 100 years, the leading cause of dam failure and resulting loss of life has been 
overtopping due to inadequate or improperly designed spillways. In Colorado and New Mexico, 
some spillways at existing high hazard dams (i.e., those most likely to result in loss of life if a 
failure occurs) may have latent deficiencies and require additional analysis. 
 
To address these outdated methods for estimating extreme rainfall events and the reduced 
confidence in and defensibility of state and federal standards for dam safety, the Colorado Divi-
sion of Water Resources and the New Mexico Office of the State Engineer prioritized an update 
to their extreme precipitation estimates. The state agencies partnered with six federal agencies, 
University of Colorado researchers and three private sector firms to develop updated tools and 
procedures for the region based on the most advanced science and modern methods available. 
With more accurate estimates of maximum precipitation, dam/ water managers will be better 
able to strike an appropriate balance between the protection of life and property and the re-
quired level of construction infrastructure. 
 
The outcomes of the study have led to improved decisions and reduced uncertainty for dam 
owners and dam regulators in Colorado and New Mexico. Standards based on the new tools 
have been developed and adopted, and these will inform the design, evaluation, approval, and 
construction of spillways for new dams, enlargements, and rehabilitation projects.  In addition, 
this project will see benefits that extend far beyond Colorado and New Mexico. The study, and 
its extensive review board of national experts, was designed with a larger vision: to ultimately 
serve as a national model for other states to follow. Presently, no national standards or guid-
ance exist for the consistent development and application of extreme precipitation estimates 
for state dam safety programs. The Standards of Practice developed in this study outline steps 
that other states and regions can follow to produce scientifically valid results in a consistent 
manner.  
 
This project directly protects public safety and enhances community resilience. Dam failures 
have potentially devastating impacts to life, property, and infrastructure. These state-of-the-
practice precipitation estimates enable the Colorado Division of Water Resources and the New 
Mexico Office of the State Engineer to better protect public safety by strengthening policies and 
rules that minimize the risk of dam failures by overtopping, while at the same time allowing for 
the most efficient use of existing and new facilities to maximize water storage potential within 
their states. 
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5. DESCRIBE THE COMPELLING FACETS OF THIS RESEARCH AND WHAT WAS THE ULTIMATE 
KNOWLEDGE AND INSIGHT DISCOVERED.  
 
This project explored innovative approaches from federal, state and private sector partners to 
develop state-of-the-art decision support tools for estimating extreme precipitation across the 
state of Colorado. Due to similarities in geography and meteorology between Colorado and 
New Mexico, the research team began a cooperative, regional study—the first instance of 
states combining resources and working collaboratively toward a solution. Two questions of 
particular concern were the physical limits on high-elevation rainfall amounts and the fre-
quency of extreme rainfall amounts used in dam spillway design. The team combined world-
class modeling capabilities and expertise in the physical processes that affect extreme precipita-
tion to develop novel ways of estimating probable maximum precipitation.  These updated ex-
treme precipitation estimates have been integrated into a set of decision support tools for eval-
uating dam spillway design. These tools can be used as a foundation for probabilistic and deter-
ministic dam safety evaluations. New state standards and guidance based on these tools are in-
forming the design and construction of spillways for new dams, dam enlargements, and dam 
rehabilitation projects.  
 

 
 
This team represents a unique collaboration between federal, state, and private sector organi-
zations that resulted in a novel approach to 21st-century decision support resources informing 
dam safety risk management. The results of this research into the understanding and prediction 



 
 

5 
 

of extreme precipitation events were translated into actionable scientific information that has 
been and will continue to be applied to guide current and future policy development and imple-
mentation. Examples of the expanded knowledge base and actionable science produced 
through this collaborative effort include: 
 

• Science-based recommendations developed from an improved physical process under-
standing such as the relationship between elevation and heavy rainfall. 

• An innovative ensemble approach and methods to update extreme precipitation esti-
mates. 

• Assessment of climate change implications for future estimation studies. 
• Accurate topographic and orographic representations of rainfall in mountainous regions 
• Accurate depiction of rain-only precipitation and the impacts on maximum precipitation 

at high elevations (using HRRR post-processing analysis) 
• WRF reanalysis of older storms to inform areal SPAS storm analysis spatial patterns and 

magnitudes. 
• Use of dynamical weather model analysis to inform statistical analysis in data-sparse re-

gions of the study area. 
• Development of statistically derived temporal distributions for converting rainfall to run-

off 
• An independent, probabilistic check of the annual exceedance probability of determinis-

tic PMP as a way to check reasonableness and defensibility.   
• Improved understanding of the limitations of older estimation methods and assump-

tions. 
• Novel high-resolution datasets and post-processing techniques using a super-ensemble 

of hourly weather forecasts from the HRRR model. 
 
Compelling facets of this collaborative research project include: 
 

• The outcomes of the study help dam owners and regulators in Colorado and New Mex-
ico make better decisions. The updated estimates generated from this state-of-the-prac-
tice study replace those from outdated NOAA Hydrometerological Reports (HMRs). 
These data can be used to confidently support probabilistic and deterministic dam 
safety evaluations.  

• Standards based on these new science and engineering findings have been developed 
and adopted for spillway design for new dams, enlargements, and rehabilitation pro-
jects.  The Colorado and New Mexico dam safety programs gained valuable hands-on 
knowledge and experience during this study. 

• Leading by example, the Colorado-New Mexico study serves as a model for other states 
to follow, as well as a template for developing nationwide standards and approaches. 
Despite the need of state regulatory programs for updated approaches, no national 
standards or guidance exist for the consistent development and application of extreme 
precipitation estimates for state dam safety programs. The Draft Standard of Practice 
document developed as part of this study outlines replicable steps for other states and 
regions to follow. 

• This project will protect public safety and enhance community resilience. Dam failures 
have potentially devastating impacts to life-safety, property, and infrastructure. The 
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state-of-the-practice precipitation estimates will enable the Colorado Division of Water 
Resources and the New Mexico Office of the State Engineer to better protect public 
safety by strengthening policies and rules that minimize the risk of dam failures by over-
topping, while at the same time allow for the most efficient use of existing and new fa-
cilities to maximize water storage potential within their states. 

• The updated tools for developing extreme precipitation estimates are based on best 
available science and practice. Outdated methods for estimating extreme rainfall events 
have reduced the confidence in and defensibility of state and federal standards for dam 
spillway sizing. The Colorado-New Mexico study produced robust and defensible ex-
treme precipitation estimates to benefit the dam safety community. The study also 
identified topics for further research and evaluation to help ensure the quality and lon-
gevity of the processes developed. 

• A robust project review board helped to ensure the technical credibility and industry ac-
ceptance of the study results. An independent team of national subject matter experts 
from federal and state agencies and academia with expertise in dam safety and regula-
tion, meteorology, and extreme rain events guided the technical and scientific aspects 
of the project.  

 
6. DESCRIBE ANY CREATIVE, UNIQUE AND/OR EFFECTIVE PARTNERSHIPS, TEAMS OR 

COLLABORATIONS THAT INFLUENTED THIS RESEARCH.  
 
Colorado Dam Safety first partnered with the Colorado Water Conservation Board (CWCB) to 
fund the project. As part of the Department of Natural Resources, CWCB has been a steadfast 
partner in repairing unsafe dams and ensuring Colorado water infrastructure investments are 
efficient and effective. This interdepartmental partnership works toward a strategic goal of im-
plementing the Colorado Water Plan (CWP) while maintaining public safety. 
 
Once funding for Colorado was in place, Colorado Dam Safety began to explore a partnership 
with the New Mexico Dam Safety Bureau, to capitalize on similarities in geography, climate and 
dam safety practices. The two groups drafted and executed MOUs and finalized plans for cost 
share and workload distribution. 
 
In the early stages, Colorado Dam Safety recognized the potential for productive partnerships 
with researchers from NOAA’s Physical Sciences Division,whose work in the dynamical model-
ing of extreme precipitation helped the team meet the goals of turning research into opera-
tional products.  The NOAA researchers also brought in researchers from the Cooperative Insti-
tute for Research in Environmental Sciences at CU Boulder (CIRES) and Western Water Assess-
ment (WWA).  WWA agreed to partner with Colorado Dam safety to collaboratively explore risk 
assessment of extreme precipitation and flood events in a nonstationary climate, a proposal 
that was accepted and funded with a small grant. The grant sat unused until the team ex-
panded the project scope to include an evaluation of climate change impacts on extreme pre-
cipitation. 
 
The partnership between NOAA and Colorado Dam Safety has evolved into a long-term produc-
tive relationship. NOAA leadership has guided the project through the intricacies of working 
with federal agencies.  
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This team established partnerships with other federal entities to develop a national standard of 
practice.  The first partnership was with FEMA. To encourage and promote dam safety nation-
ally, FEMA coordinates with federal, state, and private sector partners through two advisory 
committees, the National Dam Safety Review Board (NDSRB) and the Interagency Committee 
on Dam Safety (ICODS). ICODS is comprised of representatives from several federal agencies 
having an involvement with dams and serves as the permanent forum for the coordination of 
federal activities in dam safety and security. The NDSRB, comprised of federal, state and private 
sector partners, advises FEMA’s Administrator in setting national dam safety priorities and con-
siders the effects of national policy issues affecting dam safety. Colorado Dam Safety coordi-
nates with FEMA and has provided regular updates to these committees on project progress. 
This team established another partnership with the Extreme Storm Event Working Group 
(ESEWG), of the Subcommittee on Hydrology (SOH) of the Advisory Committee on Water Infor-
mation (ACWI).  Colorado has been the state agency representative on the ESEWG since 2013. 
Because of these collaborative efforts, the ESEWG recommended endorsement of this project 
as the basis for a national standard of practice.  
 
This team also recognized the need for project reviewers from those federal entities who were 
also members of NDSRB, ICODS and the ESEWG.  The U.S. Army Corps of Engineers (USACE) and 
the U.S. Bureau of Reclamation (USBR) are dam owners and engineers, the U.S. Geological Sur-
vey and NOAA are researchers with research to operations focus, and the Federal Energy Regu-
latory Commission (FERC) and the Nuclear Regulatory Commission (NRC) are regulators of high 
hazard infrastructure with an interest in standardized procedures for extreme precipitation es-
timation.  Colorado Dam safety recruited these groups to the study.  As momentum developed 
for the project, other partnerships developed with the NOAA National Weather Service Boulder 
Weather Forecast Office, North Carolina State University, USGS, and state climatologists from 
each state. Ultimately, the project review board team included representation from research, 
operations, regulation, engineering and oversight perspectives. 
 
Given the project’s complexity, a decision was made to establish a project manager, who was 
instrumental in executing the project vision and ensuring the project goals were achieved.    
 
Finally, the project team also wanted input from regulated dam owners in both states, as part 
of an effort to conduct the research in a transparent environment. Since dam owners would be 
regulated based on the results, they had a vested interest in the project.  Some owners brought 
their engineers into the process and as a result the project participants remained engaged and 
focused on the ultimate users of the project results.  
 
In the end, the team and partners included representation from 12 dam owners and/or opera-
tors, 8 federal agencies, 6 state agencies, 5 consulting firms and 4 universities. 
 

7. HOW HAS THIS RESEARCH BEEN APPLIED, UTILIZED, COMMERCIALIZED OR OTHERWISE 
ADOPTED OUTSIDE YOUR LAB?  
 
This multiple partner team, as outlined above, developed scientifically robust processes and 
procedures for the prediction of extreme rainfall and the design of effective dam spillways. 
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Based on the information in the resulting report, the project sponsors were able to develop pol-
icies and rules that minimize the risk of dam failures by overtopping, thereby ensuring public 
safety while at the same time allowing for the most efficient use of existing and new facilities to 
maximize water storage potential in their states. In addition, the processes and procedures de-
veloped by this team can help other states and/or regions across the nation achieve similar 
benefits. 
 
Colorado Dam Safety knew that the project results would be instrumental in updating the 2007 
Rules and Regulations for Dam Safety and Dam Construction; therefore, the timing of those up-
dates was coordinated with the release of the study results. Specifically, when the study was 
completed, the hydrology and spillway design portions of the updated Rules were finalized to 
include both deterministic PMP estimates for prescriptive rules and probabilistic precipitation 
frequency tool results to allow, for the first time, for risk-based rules to be developed and im-
plemented. 
 
As part of the process for rulemaking, a series of ten public meetings were held in Colorado be-
tween February and May, 2019. Nearly 500 stakeholders—predominantly dam owners and en-
gineers—attended these workshops, at which representatives of Colorado Dam Safety pre-
sented the study results.  The presentations also included a discussion of the basis for a rule to 
apply an atmospheric moisture factor to rainfall estimates as a climate change adaptation strat-
egy for spillway design. This atmospheric moisture factor adds 7 percent to all rainfall estimate 
numbers in Colorado to account for a 3.5 percent moisture increase per degree for the pro-
jected 2-degree (F) temperature increase in Colorado in the next 50 years.  These presentations 
and the proposed rules were well received.  Only two of 108 written comments received were 
related to spillway design rules.   
 
The Rules have now entered the formal rulemaking process, with the rules hearing scheduled 
for November 6, 2019, and the new rules are on track for an effective date on or before January 
1, 2020. Guidance documents to accompany the new Rules have been created and include 
guidance for use of the CO-NM REPS Tools; for analysis of hydrologic hazards using both pre-
scriptive and risk-based rules; and a project review guide for engineers to envision how to in-
corporate REPS tool results and processes into designs. 
 
In addition, the CO-NM REPS project highlights and advances were the centerpiece of a 2-day 
West Regional Conference for the Association of State Dam Safety Officials (ASDSO) held in 
Westminster, CO in March, 2019. More than 250 attendees heard talks from project team 
members during the conference titled “Engineering For Extremes–Rainfall, Hydrology and Hy-
draulics.” In September, 2019 at the Annual National Conference of ASDSO, the opening gen-
eral session was dedicated to climate change and team members presented study results, in-
cluding climate observations and projections, comparison of recent Probable Maximum Precipi-
tation (PMP)-class hurricane events and the Colorado rules developed from the study. Nearly all 
of the 1,000 conference participants attended the presentation. Two of the project’s technical 
task participants also presented on the “Future of PMP” and shared project information at a 
conference session. Another presentation highlighted advances in the dynamical modeling 
techniques used to explore extreme precipitation estimation. 
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A presentation by the project’s Colorado sponsors, titled “21st Century Tools for Extreme Rain-
fall and Flood Prediction in Colorado,” has been accepted for presentation in the American Me-
teorological Society’s 34th Conference on Hydrology, as part of the AMS 100th Annual Meeting, 
in January 2020.   
 
The Extreme Storm Event Working Group has recommended the CO-NM REPS project model as 
national standard to the Subcommittee on Hydrology of the Advisory Committee on Water In-
formation for future action by the National Dam Safety Review Board (NDSRB).  The Association 
of State Dam Safety Officials Board of Directors have also endorsed the CO-NM REPS study as a 
basis for a national standard. An agreement is in place with the FEMA director of the National 
Dam Safety Program (NDSP) for the NDSRB to work collaboratively with the sponsors and stake-
holders to develop a national guidance document. Work on the next phase of the guidance doc-
ument is anticipated to be initiated in 2020. 
 
In addition, researchers are preparing a case study of the use of the Colorado Dam Safety at-
mospheric moisture factor rule as a climate change adaptation for an article in an upcoming 
publication of the Water Utilities Climate Alliance (WUCA). 
 
Overall, this team’s work has re-invigorated discussion of extreme precipitation in the nation, 
and in particular, the potential impacts of climate change. Their work has forged new relation-
ships between dam owners and regulators and federal researchers.   The dam safety commu-
nity and state dam safety programs in particular now have reason for cautious optimism that 
there may be a federally led effort toward future replacement for HMR’s for their states. 
Through this Colorado partnership and collaboration on the model provided by the CO-NM 
REPS project, this team of NOAA researchers and colleagues have elevated the issue of extreme 
precipitation estimation to the benefit of stakeholders nationwide.  
 

8. OPTIONAL: Related awards, recognitions and context for this research: 
 
In August, 2019, the Colorado Dam Safety Team was nominated for the State of Colorado “Tom 
Clements Better Government Award” in the category “Outstanding Innovation in Govern-
ment.”  
 
The Colorado Dam Safety project co-director has been nominated and selected for recognition 
for excellence in Engineering by the Colorado chapter of the National Society of Professional 
Engineers (NSPE) as part of the 6th Annual NSPE-CO Awards. Bill McCormick is being recognized 
as Public Sector Engineer of the Year, nominated by John Andrews, P.E., Colorado State Engi-
neer for the Natural Resources Conservation service.  The nomination recognizes Bill’s leader-
ship in the CO-NM REPS project and implementation of project results toward updating the Col-
orado Rules and Regulations for Dam Safety and Dam Construction.   
 
A two-page summary of the project was briefed to Congressional staffers, highlighting the inno-
vative approaches in the multidisciplinary collaboration involving state agencies, federal agen-
cies, University of Colorado researchers and private sector firms (See Appendix C). 
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William T. McCormick, III, P.E., P.G.  1 | P a g e  

CURRICULUM VITAE 
William T. McCormick, III, P.E, P.G. 

Colorado Division of Water Resources, 1313 Sherman St, Rm 821, Denver, CO 719-338-6124 
bill.mccormick@state.co.us 

   EDUCATION SUMMARY 

Water Education Colorado (WEco) Colorado Water Leaders Program, 2016 
M.S. Geological Engineering, University of Missouri, Rolla, December 1988 
B.S. Geological Engineering, University of Missouri, Rolla, December 1988 
B.S. Geology, State University of New York College at Oswego, May 1985 
Registered Professional Engineer - Colorado 
Professional Geologist - Colorado 

PROFESSIONAL EXPERIENCE 

State of Colorado, Division of Water Resources, Denver, CO                             2011 – Present 
Chief of Dam Safety 

RESPONSIBILITIES AND ACCOMPLISHMENTS - Responsible for executing a comprehensive dam safety risk 
management program for over 1800 dams in Colorado in the interests of sustainability and public safety.  
 
State of Colorado, Colorado Parks and Wildlife, Salida, CO     2010 – 2011                                                               
Dam Operations Engineer 

RESPONSIBILITIES AND ACCOMPLISHMENTS - Responsible for executing the dam operation and dam safety 
program for Colorado Parks and Wildlife (CPW) dams to ensure safety and enhance the mission of CPW. 
 
State of Colorado, Division of Water Resources, Colorado Springs, CO       2003 – 2010                       
Dam Safety Engineer 

RESPONSIBILITIES AND ACCOMPLISHMENTS - Responsible for regulatory oversight of over 200 dams in Central 
Colorado accomplished through inspection, review, analysis, education, outreach, and documentation.  
 
Mountain Engineering & Testing, Inc., Salida, CO                             1999-2003 
Partner, Chief Engineer and Chief Geologist 

RESPONSIBILITIES AND ACCOMPLISHMENTS - Created a business to provide geologic, civil/geotechnical 
engineering and materials testing services in Central Colorado. Developed areas of expertise and services, client 
development and marketing, and oversight of all aspects of engineering services delivered. 
 
Kumar & Associates, Inc., Colorado Springs, CO     1997-1999 
Senior Geotechnical Engineer 

RESPONSIBILITIES AND ACCOMPLISHMENTS 
Responsible for client proposal development through project execution and delivery of studies, design and 
construction documents, and construction management of transportation, development, and water 
infrastructure projects in Colorado.  
 
Black & Veatch Corporation, Kansas City, KS      1989-1997 
Staff Engineer, Resident Engineer, Assistant Construction Manager 

RESPONSIBILITIES AND ACCOMPLISHMENTS 
Entry level geotechnical engineer responsible to work on teams and independently on assigned tasks; Responsible 
for resident engineering and inspection for a variety of raw and treated water projects in Colorado owned and 
operated by Colorado Springs Utilities; Chief tunnel engineer during construction of a 4-mile-long, 14.25 foot-
diameter, water tunnel for the Southern Nevada Water Authority (SNWA) in Las Vegas, NV. 

AWARDS/ASSOCIATIONS 
ASDSO Board of Directors, Executive Committee, September 2015 – Present (President 2020-2021) 
National Society of Professional Engineers-CO, Public Sector Engineer of the Year, 2019 
Colorado Attorney General’s Award for Client Partnership, 2019 
DWR Leader of the Year, Colorado Division of Water Resources, 2015 
Association of State Dam Safety Officials (ASDSO), National Award of Merit, 2014 
Professional Employee of the Year, Colorado Division of Water Resources, 2008 



CURRICULUM VITAE 
Kelly M. Mahoney 
325 Broadway R/PSD2 

Boulder, CO 80305 
Phone: (303) 497-5616 

Email: kelly.mahoney@noaa.gov 
 
1. EMPLOYMENT 
 
Meteorologist             November 2015 – present 
National Oceanic and Atmospheric Association 
Earth System Research Lab | Physical Sciences Division 
• Design and lead independent and interdisciplinary team-directed research in NOAA 

ESRL’s Physical Science Division related to extreme precipitation and flooding across 
broad range of time and space (synoptic- and mesoscale) scales using high-resolution 
numerical models, and various observational and model-based datasets. 

 
Previous Employment: 
Cooperative Institute for Research in Environmental Sciences (CIRES)     
Research Scientist II             October 2011 – November 2015 

 
2. EDUCATION 
 
Ph.D., Atmospheric Science, North Carolina State University, December 2009  
  Dissertation title: Momentum transport in mesoscale convective systems 
 

M.S., Atmospheric Science, North Carolina State University, August 2005 
  Thesis title: The effect of upstream convection on downstream precipitation 
 

B.S., Meteorology, North Carolina State University, May 2003 
Summa Cum Laude 

 
3. SELECT PUBLICATIONS (OF 31 PEER-REVIEWED PUBLICATIONS)   
 
1. Viterbo, F., K. Mahoney, L. Read, F. Salas, B. Bates, J. Elliott, B. Cosgrove, A. Dugger, D. 

Gochis, R. Cifelli, 2019: A Cross-Scale, Hydro-Meteorological Forecast Evaluation of National 
Water Model Forecasts of the May 2018 Ellicott City, MD Flood. J. Hydromet. in revision. 

 

2. Mahoney, K. M., D. Swales, M. Mueller, M. Alexander, K. Malloy, M. Hughes, 2018: An 
examination of an inland-penetrating atmospheric river flood event under potential future 
thermodynamic conditions. J. Climate, 31, 6281–6297. (selected as “Paper of Note” by Bull. 
American Meteorological Society Sept. 2018) 

 

3. Mahoney, K. M., 2016: The representation of cumulus convection in high-resolution simulations 
of the 2013 Colorado Front Range Flood. Mon. Wea. Rev., 144, 4265–4278. 

 

4. Mahoney, K. M., F. M. Ralph, K. Wolter, N. Doesken, M. Dettinger, D. Gottas, T. Coleman, A. 
White, 2015: Climatology of extreme daily precipitation in Colorado and its diverse spatial and 
seasonal variability. J. Hydrometeor., 16, 781–792.   

 

5. Mahoney, K.M., M. Alexander, J. D. Scott, and J. Barsugli, 2013: High-resolution downscaled 
simulations of warm-season extreme precipitation events in the Colorado Front Range under past 
and future climates. J. Climate, 26, 8671 – 8689.  

6. Mahoney, K. M., M. A. Alexander, G. Thompson, J. Barsugli, and J. Scott, 2012: Changes in 
hail and flood risk in high-resolution simulations over the Colorado Mountains. Nature Clim. 
Ch., DOI: doi:10.1038/nclimate1344.  



Jeffrey J. Lukas 
Western Water Assessment 

Cooperative Institute for Research in Environmental Sciences 
University of Colorado Boulder 

Boulder, CO 80309 
lukas@colorado.edu 

 
Education 
1996   M.S., Forestry, University of Montana, Missoula, MT   
1991  B.A., Geography, University of Colorado, Boulder, CO 
 
Professional Appointments 
2017–    Senior Associate Scientist, Western Water Assessment, CIRES, University of 

Colorado, Boulder, CO 
2009–2017    Associate Scientist, Western Water Assessment, CIRES, University of Colorado, 

Boulder, CO 
1999–2009   Professional Scientist, Institute of Arctic and Alpine Research, University of 

Colorado, Boulder, CO 
1998–2002 Technical Writer, Atmospheric Technology Division, National Center for 

Atmospheric Research, Boulder, CO  
 
Selected Publications 
Mahoney, K., J. Lukas, and M. Mueller (2018). Considering climate change in the estimation of 

extreme precipitation for dam safety. Volume VI of the Colorado – New Mexico Regional 
Extreme Precipitation Study, 57 pp. 

Finnessey, T., M. Hayes, J. Lukas, and M. Svoboda (2016). Using climate information for drought 
planning. Climate Research, 70, 251-263. 

Lukas, J., I. Rangwala, J. Barsugli, K. Wolter, and N. Doesken (2014). Climate change in Colorado: 
A synthesis to support water resources management and adaptation. Report to the 
Colorado Water Conservation Board, 114 pp. 

Klein, R., E. S. Gordon, W. R. Travis, J. Lukas, B. Udall, K. Averyt, J. Vogel, and J. Smith. 2011. 
Colorado Climate Preparedness Project. Report to the State of Colorado, 108 pp. 

Rice, J. L., Woodhouse, C. A., and J. J. Lukas. (2009). Science and decision-making: Water 
management and tree-ring data in the western United States. Journal of the American 
Water Resources Association. 45(5): 1248–1259. 

 
Selected Invited Presentations 
Lukas, J., and K. Mahoney. Considering climate change in the estimation of extreme precipitation 

for dam safety. Association of State Dam Safety Officers – West Regional Conference, 
Westminster, CO, March 26, 2019 

Lukas, J. Warmer, drier, and earlier: Climate change and Colorado’s water. Colorado Water 
Congress – Climate Workshop, Westminster, CO, January 30, 2019. 

Lukas, J. Climate change and extreme events. Water Education Colorado - Climate & Water 
Workshop, Lakewood, CO, March 29, 2018. 

Lukas, J. Future challenges for aquatic resource resiliency. EPA Region 8 Wetlands Conference, 
Boulder, CO, October 5, 2017. 

Lukas, J. Climate change and Colorado’s forests: Moving into new territory. Colorado State Forest 
Service – Annual Conference, Colorado Springs, CO, February 21, 2017. 

 



CHARLES D. MCWILLIAMS 
1211 N. 147th Plaza ♦ Omaha, NE 68154 ♦ W: 402.995.2319 ♦ C: 402.312.6413 ♦ Charles.D.Mcwilliams@usace.army.mil  
 
CIVILIAN WORK EXPERIENCE 
6/2011—Present, US Army Corps of Engineers       Omaha, NE  
Meteorologist, Hydrological Engineering Branch        
♦ Serve as the Technical Lead for the USACE Hydrologic Hazards Team Meteorology Section 
♦ Assist Omaha District flood recovery efforts as a Project Manager for the System Recovery Team 
♦ Serve on the Board of Consultants or review panel for statewide PMP studies for Wyoming, Texas, CO-NM REPS, and North Dakota 
♦ Prepared PMP studies for multiple USACE watersheds, including coordination with external Corps Districts such as Huntington, 
Sacramento, Fort Worth, Galveston, St. Paul, Tulsa, and Nashville 
♦ Deployed as a member of the USACE Temporal Roofing PRT to northern New Jersey in November 2012 following Hurricane Sandy 
and to the U.S. Virgin Islands in October-November 2017 following Hurricanes Irma and Maria 
10/2010—6/2011, US Army Corps of Engineers              Omaha, NE  
Outreach Specialist, Civil Works Branch        
1/1997—11/2010, KETV-TV          Omaha, NE  
Meteorologist           
1/1995—1/1997, Georgia Environmental Protection Division     Atlanta, GA  
Environmental Specialist          
11/1995—5/1996, WGXA-TV          Macon, GA  
Meteorologist            
 
MILITARY EXPERIENCE 
1/2019—Present, Nebraska Army National Guard    Commander, 126th Chemical Battalion 
2/2017—1/2019, Nebraska Army National Guard     Future Ops Section Chief, JFHQ 
10/2013—2/2017, Nebraska Army National Guard    S3, 126th Chemical Battalion 
6/2011—10/2013, Nebraska Army National Guard    OCS Instructor/Platoon Trainer, 209th RTI   
11/2010—6/2011, Nebraska Army National Guard     Operations Officer, 126th Chemical Battalion  
10/2009—11/2010, Nebraska Army National Guard     Commander, 754th Chemical Company 
7/2008—10/2009, Nebraska Army National Guard     HHD Commander, 126th Chemical Battalion  
3/2008—7/2008, Nebraska Army National Guard     Operations Officer, 126th Chemical Battalion  
7/2006—3/2008, Nebraska Army National Guard     Platoon Leader, 755th Chemical Company   
8/2004—7/2006, Nebraska Army National Guard     Platoon Leader, 754th Chemical Company   
3/2003—8/2004, Nebraska Army National Guard    Officer Candidate, 209th RTI     
11/1988—1/1993, United States Naval Reserve    Machinist Mate Third Class, Saufley Field   
11/1986—11/1988, United States Navy     Machinist Mate Third Class, U.S.S. Lexington  
   
EDUCATION  
♦ M.S., Earth and Atmospheric Sciences, Georgia Institute of Technology, Atlanta, Georgia (1994)  
♦ B.S., Meteorology, Florida State University, Tallahassee, Florida (1993)  
 
PROFESSIONAL REGISTRATION/AFFILIATIONS  
♦ Veterans of Foreign Wars (VFW) - Member  
♦ American Legion - Member  
♦ National Guard Association of the United States - Member  
 
AWARDS, HONORS, AND SKILLS 
Military Awards/Honors  
♦ CY 2009 Recipient of the General Douglas MacArthur Leadership Award 
 ♦ Bronze Star Medal ♦ Army Commendation Medal (3 awards) ♦ Combat Action Badge  
Civilian Awards/Honors/Skills 
♦ Department of the Army Commendation Medal for Civilian Service/Department of the Army Achievement Medal for Civilian Service 
♦ Member of Chi Epsilon Pi (National Meteorological Honor Society) 
♦ Fluency in Russian Language (spoken and written) 



David Paul Keeney 
249 S Lincoln St  •  Denver, CO 80209  •  (303) 445-2533  •  dpkeeney@usbr.gov 

QUALIFICATIONS SUMMARY 

Enthusiastic and hard-working Meteorologist offering over 10 years’ experience covering a wide range of 
environments and subject matter. 

• Operational Meteorology: Provided weather warnings on a variety of weather phenomena for 
high profile clients. 

• Teaching: Taught 12 different courses over the span of five years at the university level. 
• Theoretical Meteorology: Experienced in understanding meteorological theory and applying it to 

real world issues to solve complex problems. 

PROFESSIONAL EXPERIENCE 

Bureau of Reclamation, Denver, CO 
Meteorologist (11/2013-Present) 
Conducts discharge-frequency studies of peak and volume, for small and large basins. Conducts 
statistical hydrology and meteorology studies and develops appropriate methodologies for use in 
statistical flood hydrology investigations, flood frequency relationships, extreme precipitation and extreme 
floods, and related areas. Computes probable maximum floods and other extreme events using the 
hydrometeorlogical report series to determine probable maximum precipitation estimates or using 
precipitation data developed in the group. Assesses and develops complex computerized mathematical 
and statistical models used in flood hydrology and meteorology and conducts flood routing studies.  
 
Mississippi State University, Mississippi State, MS 
Instructor of Meteorology (05/2009-05/2014) 
Taught Statistical Climatology, Applied Climatology, Introduction to World Geography, Physical 
Geography, Climate Change (Graduate level), Thermodynamics, Mesoscale Meteorology, Satellite and 
Radar Meteorology (Graduate and Undergraduate level), Numerical Weather Prediction (Graduate and 
Undergraduate level), Dynamic Meteorology I (Graduate and Undergraduate level), Dynamic 
Meteorology II (Graduate and Undergraduate level), Field Methods in Severe Storm Environments. 
Served as Faculty Advisor to the East Mississippi Chapter of the NWA/AMS. 

EDUCATION 

Master of Science in Geosciences  
Mississippi State University, Mississippi State, MS 
Bachelor of Science in Geosciences  
Mississippi State University, Mississippi State, MS 



Kenneth B. Fearon, P.E. 
Federal Energy Regulatory Commission, Division of Dam Safety and Inspections 
 
Ken’s career at FERC began over 30 years ago when he reported to the Design Review Branch in 
the Division of Project Management Office of Hydropower Licensing or in the language of 
alphabet soup acronyms: DRB/DPM/OHL. A re-organization later he was assigned to the new 
DS/ERB/DPCA/OHL (Design Section of the Engineering Review Branch in the Division of Project 
Compliance and Administration, Office of Hydropower Licensing). He joined the Division of Dam 
Safety and Inspections (D2SI) in December, 1991 to gain more engineering experience and 
shorten the divisional title on my business cards. 
 
Ken’s work experiences in D2SI have been varied and rewarding. He has been involved in 
various capacities in our Emergency Action Plan program, headed a group to rework Chapter 8, 
the Determination of the Probable Maximum Flood of the Commission’s Engineering Guidelines 
and more recently Site Specific PMP (SSPMP) determinations. His experience with SSPMP 
studies began with a single dam project located in the northeast of the United States. The 
project is located in the stippled region of HMR 51 where the generalized PMP estimates may 
not account for the effects of terrain. Since that time Ken has been involved in numerous 
SSPMP determinations including the most recent State Wide Studies performed for the states 
of Nebraska, Wyoming, Ohio, Virginia, and now Colorado and New Mexico.  
 
Email: kenneth.fearon@ferc.gov | Office Phone: (202) 502 6015 
 



WILLIAM H. ASQUITH, Ph.D, Ph.D., P.G. 〈 wasquith@usgs.gov 〉

EMPLOYMENT AND AFFILIATION:

Research Hydrologist 1992–present
U.S. Geological Survey (USGS) 〈 tx.usgs.gov 〉
Oklahoma-Texas Water Science Center

(Duty station in Lubbock, Texas)

Adjunct Scientist 2009–present
Texas Tech University (Geosciences)

EDUCATION AND CERTIFICATION:

Institution: Texas Tech University (TTU), College of Engineering, Lubbock, 2008–2011
Ph.D. (Civil Engineering, May 2011)

Institution: Univ. of Texas (UT) at Austin, Jackson School of Geosciences, 1998–2003
Ph.D. (Geoscience, May 2003)

Institution: University of Texas at Austin, College of Engineering, 1988–1994
B.S. (Civil Engineering, Dec. 1992); M.S. (Civil Engineering, May 1994)

Professional Geoscientist no. 1494, State of Texas 2003–present

EXPERIENCE AND ACCOMPLISHMENTS:

I more than 27 years of experience at the USGS that encompasses a broad range of field and earth-system
science activities. I have a primary focus on statistical analysis and extreme value frequency studies of
meteorology, surface water hydrology, and other water resources topics:

• Present (2016–2019) research includes statistical and machine learning techniques for streamflow
and groundwater-level prediction, exceptionally low annual exceedance probability (AEP) flood
events, regulated flood-frequency, documentable climate-cycle impacts on flood-risk assessment,
statistics of USGS discharge measurements, computations of culvert hydraulics and small watershed
hydrometeorological stations, and methods for missing record estimation and real-time gage-height
uncertainty computations.

• Leader on precipitation frequency analyses (Asquith and Famiglietti, 2000; Asquith and Roussel,
2003, 2004; Asquith et al., 2006; Williams-Sether et al., 2004) flood-frequency analyses for both
unregulated (Asquith and Roussel, 2009; Asquith and Tompson, 2008; Asquith and Slade, 1997)
and regulated (Asquith, 2001) circumstances, and general distributional analyses for very low AEP
(Asquith et al., 2017).

• Leader in groundwater informatics (statistical forensics) for the Mississippi River Valley alluvial
aquifer (2017–present), for the aquifer in the Emirate of Abu Dhabi (2015–16), and other aquifer
systems. Leader in applications of generalized additive models and support vector machines for
hydrometeorological network analysis.

• Developer of the most comprehensive L-moment oriented software package in the world (Asquith,
2018; lmomco) supporting univariate risk analyses, which has sustained for years in about the top 10-
percent globally downloaded package (daily RStudio Comprehensive R Archive Network [CRAN]
log files).

• Developer of other R software libraries for data analysis (fluent also in Perl), data extraction and
manipulation, and visualization and typesetting of complex documents of arbitrary size.



James Demby, P.E. 
Senior Technical Advisor, Federal Emergency Management Agency, National Dam Safety 
Program 
 
James is the Senior Technical Advisor for FEMA’s National Dam Safety Program. He is a 
Professional Engineer registered in Virginia. 
 
He has a B.S in Civil Engineering and a Masters in Engineering from Old Dominion University, 
Norfolk, VA.  
 
James currently serves as the senior technical and policy adviser on dam safety issues and 
program manager for the National Dam Safety Program (NDSP). In this role, he functions as a 
subject matter expert on Federal laws, regulations and statutes pertaining to dam safety and 
dam risk management. He prepares briefings, reports and agency policy recommendations to 
FEMA senior and executive-level leadership on dam risk management issues. 
 
James leads national dam safety efforts through collaborative partnerships between States, 
Federal agencies, private sector, and other stakeholders. Through the NDSP, FEMA provides 
financial assistance to 50 States’ and Puerto Rico’s dam safety programs. 
 
His responsibilities also include representing FEMA on interagency committees, work groups 
and task forces such as, the Interagency Committee on Dam Safety (ICODS), The National Dam 
Safety Review Board, DHS Dam Section Government Coordinating Council, the Regional and 
Infrastructure Disaster Resilience (RIDR) Task Force, and The Infrastructure Security Partnership 
(TISP). 
 
James has effectively represented FEMA as a speaker at numerous conferences such as 
Association of State Flood Plain Managers (ASFPM), International Association of Emergency 
Managers (IAEM) and Association of State Dam Safety Officials (ASDSO). 
 
From 1990 - 2000, he worked for the U.S. Army Corps of Engineers, Norfolk District in the 
Geoenvironmental Branch. James’ duties included geotechnical design and analysis of military 
construction and civil works projects. Notable projects included Richmond Floodwall, Gathright 
Dam, and James R. Olin Flood Protection Project. From 2000 - 2003, he moved to the South 
Atlantic Division and became involved with the following notable projects: Walter F. George 
Dam Rehabilitation, Herbert Hoover Dike Rehabilitation, and the Portugues Dam (Ponce, Puerto 
Rico). In 2003, he became the lead geotechnical engineer and dam safety officer for the USDA 
Forest Service National Headquarters. James joined the FEMA National Dam Safety Program in 
April 2007. 
 
Email: james.demby@fema.dhs.gov | Office Phone: (202) 646-3435 
 



APPLIED WEATHER ASSOCIATES  MONUMENT, COLORADO
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Bill Kappel, President/Chief Meteorologist, 719-488-4311, billkappel@appliedweatherassociates.com 
Education: Broadcast Meteorology Degree, 2001, (Mississippi State University) 
 B.S., 1998, Physical Science-Geology, (Colorado Mesa University) 
 A.A., 1992, Physical Science, (Skagit Valley College) 

Additional Training: American Meteorological Society Television Seal of Approval  

Affiliations: Association of State Dam Safety Officials, National Weather Association, National Hydrologic Warning 
Council, American Water Resources Association, American Meteorological Society, United States 
Society of Dams, Canadian Dam Association 

Years Experience: 23 Years with AWA:  16   

SUMMARY OF WORK EXPERIENCE 
Applied Weather Associates • Monument, CO – August 2003-Present  
President/Chief Meteorologist 
Perform all aspects required for Probable Maximum Precipitation studies, including project management, data mining and 
analysis, storm identification and classification, maximization, transpositioning, GIS analysis, general overview, report 
compilation, development of presentation materials, NEXRAD analysis and incorporation, and storm analysis.  Provide support 
and analysis for forensic meteorology cases.  Provide expert testimony for forensic meteorology cases.  Perform peer reviews of 
PMP studies.  Perform detailed storm analysis.  Provide data for various Hydrometeorological analyses, including runoff model 
calibration and timing. 
 
KKTV-11 News • Colorado Springs, CO – November 2002-April 2006  
On-Air Meteorologist 
Researched numerous meteorological variables to develop a forecast.  Designed graphics which incorporated forecast in an easy 
to understand, aesthetically pleasing format, then delivered the forecast live on on-air.  Worked with local community 
organizations and schools to present weather information in a fun, informative, and interactive presentation with the goal of 
increasing station awareness, bringing in additional revenue, and providing complete customer service. 
 
Technology Service Corporation – March 2003-February 2005 
Meteorologist/GIS Specialist 
Responsible for delivery of meteorological and geological expertise to various contracts and vendors, including updating current 
and future conditions and their relevance to the particular project.  Work directly with others on various projects to decipher 
impact of meteorology and geology variables and determine potential outcomes.  Help validate and verify outcomes from a 
meteorological/geological perspective.  Provide operational GIS support internally and externally. 
 
Recent PMP Projects Completed 
Kappel, W.D., Hultstrand, D.M., Muhlestein, G.A., Steinhilber, K., and B. Lawrence, August 2019:  Regional Probable Maximum 

Precipitation for the states of Oklahoma, Arkansas, Louisiana, and Mississippi.  Prepared for the Oklahoma Water 
Resources Board, Arkansas Dept. of Natural Resources, Louisiana Dept. of Transportation & Development, Mississippi 
Dept. of Environmental Quality 

Kappel, W.D., Hultstrand, D.M., Muhlestein, G.A., Steinhilber, K., McGlone, D., and B. Lawrence, March 2019:  Statewide 
Probable Maximum Precipitation for Pennsylvania.  Prepared for the Pennsylvania Department of Environmental 
Protection. 

Kappel, W.D., and Hultstrand, D.M., 2018:  Hurricane Harvey, Journal of Dam Safety, Vol. 16, No. 1, 25- 34. 
Kappel, W.D., Hultstrand, D.M., Muhlestein, G.A., Steinhilber, K., McGlone, D., and B. Lawrence, August 2018:  Regional 

Probable Maximum Precipitation for the States of Colorado and New Mexico.  Prepared for the Colorado Division of 
Water Resources and the New Mexico State Engineers Office. 

Kappel, W.D., Rodel, J.T., Hultstrand, D.M., Muhlestein, G.A., Steinhilber, K., and McGlone, D, June 2018:  Site-Specific Probable 
Maximum Precipitation and Annual Exceedance Probability Assessment for the Catawba Wateree Basin.  Prepared for 
Duke Energy 

 



2016 BIO for Tye Parzybok 

Tye was born and raised in the Loveland-Fort Collins area of northern Colorado where he caught the 

“weather bug” at age 10 and became a devoted “weather watcher.” He grew up as the oldest brother to 

two younger sisters. His growing-up years included a two-week trip to Europe with his sisters, scuba diving 

in Mexico, an African safari, mountain climbing with his dad, a trip to Japan and other fantastic adventures. 

When he wasn’t driving his go-cart or playing outside, Tye was immersed in watching and recording the 

weather. In high school Tye volunteered at the Colorado Climate Center where he did various data tasks 

including a hail climatology for Fort Collins. 

In 1989-90 Tye spent his first year of college at Northern Arizona University in Flagstaff, were he enjoyed 

exploring the Canyonlands and other beautiful areas of the southwest. After a fun and eventful year in 

Flagstaff, Tye got serious and moved to Corvallis, Oregon to attend and eventually graduate from Oregon 

State University (OSU) with a BS in Geography, with an atmospheric science emphasis. While at OSU, Tye 

worked at the Oregon Climate Service here he played a role in the advent of PRISM, taught distance 

education meteorology/climatology courses, aided in data analysis/reporting and contributed to an active 

state climate office. 

After graduating from OSU, Tye was accepted into the Meteorology Graduate program at the University of 

Utah.  In 1993, Tye moved to Salt Lake City and began graduate school. After a successful year of classes, 

Tye began a graduate study on altocumulus clouds while at the same time landed a part-time job as an 

operational weather forecaster at WeatherBank in downtown Salt Lake City.  About this time, Tye married 

his long-distance girlfriend that he’d been dating since his freshman year in College.  

Tye did not pass the atmospheric dynamics PhD qualifying exam, so that ended his pursuit of a Master’s 

degree, but the crushing defeat only fueled his passion for pursing a weather-related career. Tye became 

full-time at WeatherBank, while at the same time funneled his extra weather energy into writing a weather 

book (Weather Extremes of the West) which was eventually published in 2004. Among other things, the 

shift-work at WeatherBank drove Tye and his wife back to Corvallis, Oregon to start afresh in a place they 

loved and felt confident about finding jobs.  In 1994, Tye started MetStat and worked for the Oregon 

Climate Service for 5 years, while at the same time doing some extreme precipitation contract work for 

Applied Weather Associates. 

Equipped with some extreme precipitation knowledge, experience and education, Tye applied for a 

contractor position at NOAA’s Hydrometeorological Design Studies Center in the Washington, DC area in 

1999.  He was the only qualified person that applied for the job, so he got it and was also able to work from 

afar.  Figuring this contract position may not last forever, Tye, his wife and their first born moved to Fort 

Collins, CO to be amidst a meteorological hub where MetStat could later grow and thrive on good local 

talent. Tye worked for NOAA for 11 years and traveled to DC nearly 60 times to help roll out nine volumes 

of NOAA Atlas 14. In 2013, Tye moved MetStat out of his house and into the Innophere, a business 

incubator in Fort Collins to help fuel growth.  After two years, MetStat “graduated” from the Innosphere 

and moved into a new office and now employs eight fantastic people. 

In his limited free time, Tye enjoys spending quality time with his family (wife and two teenage boys) and 

friends, the outdoors (skiing, camping, hiking) and traveling. 



 
 

 
 
 
 

Will Silva, CFM, PMP 
President | Acclivity Associates 
Experience 
27 years 
 

Registrations  
● Certified Floodplain Manager (CFM) 
● Project Management Professional (PMP) 

Education 
● B.S., Soil Science, Watershed Management 

Minor 
○ California Polytechnic State University, 

San Luis Obispo

 

Key Capabilities 
Program Evaluation | Performance Measurement | Strategic Planning | Project Management | 
Stakeholder Engagement | Flood Risk Management & Mitigation | Portfolio Management | Strategic 
Communications and Outreach | Facilitation and Event Management | Workforce Analysis  
 
With extensive experience leading public and private projects across multiple disciplines including 
emergency management, planning, and floodplain management, Will Silva has a proven track record of 
exceeding program and project expectations. Will has managed complex and contentious public projects 
to successful completion and community adoption, and is valued by his clients for his ability to 
communicate complex concepts while maintaining information integrity and the respect of his audience. 
His direct experience includes program management, project management, and public outreach and 
facilitation for Federal and local governments. His twenty-seven year career includes roles as a flood 
control planner, emergency responder for flood events, project manager for a $80 million dollar 
Federal/State/local disaster recovery program, board president for non-profit, and as a wildland 
firefighter with the US Forest Service. 
 
Having led teams to successfully deliver projects across federal and local governments, non-profit 
organizations, and commercial clients, Will understands firsthand the importance of having 
professionally-managed teams, clear communication, and well defined goals and objectives. 
 
Selected Experience 
Lead Manager: Colorado-New Mexico Regional Extreme Precipitation Study 
04/2016 - 10/2018 
Acclivity Associates 
 

Mr. Silva served as the lead manager and client POC for the states of Colorado and New Mexico Regional 
Extreme Precipitation Study where Acclivity, as the prime contractor, provided project management, 
communication, and workshop facilitation services. The critical project developed tools and procedures 
for estimating regional extreme precipitation, including Probable Maximum Precipitation and 
Precipitation-Frequency Analysis, and had far and wide reaching implications to communities and 
practitioners. The project utilized a Project Review Board that consists of representatives from FEMA, 
NOAA, USACE, FERC, BLM, and local dam owners. Mr. Silva assured quality deliverables, client 
satisfaction, and high caliber project communications by meeting weekly with his project manager, 
monthly with the State leads, and by reviewing all deliverables including meeting agendas and reports 
prior to delivery to the client.  
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2019 CO-LABS Governors Award - REPS Partners’ Mission/Description 

The Colorado Division of Water Resources (DWR), also known as the Office of the State Engineer, 
administers water rights, issues water well permits, represents Colorado in interstate water 
compact proceedings, monitors streamflow and water use, approves construction and repair of 
dams and performs dam safety inspections, issues licenses for well drillers and assures the safe 
and proper construction of water wells, and maintains numerous databases of Colorado water 
information.  The Colorado General Assembly has given DWR the statutory responsibility and 
authority to administer the waters of the State and provide for public safety according to the 
State Constitution, Colorado Revised Statutes, case law, decrees of the court, interstate 
compacts, and rules and regulations. DWR’s mission is to administer the waters of the State to 
maximize lawful beneficial use, ensure that dams and water wells are properly constructed and 
safe, and provide information about water resources to the public.  DWR employees commit to: 
Recognize the importance to Colorado water users of maximizing the beneficial use of water; 
Work collaboratively with our community and stakeholders to develop solutions; Treat each 
other and the public with respect and fairness; Explain Colorado water operations in plain 
language; Foster continuous improvement, innovative thought, and learning; Empower 
leadership at all levels of DWR. 
 
The NOAA Earth System Research Laboratory (ESRL) pursues a broad and comprehensive 
understanding of the many physical, chemical and biological processes that comprise the Earth 
system to better predict their behavior from minutes to millennia on local to global scales.  ESRL 
scientists study atmospheric and other dynamic processes that affect air quality, weather, and 
climate variability. ESRL monitors the atmosphere, investigates the physical and chemical 
processes that comprise the Earth system, and integrates those findings into environmental 
information products. ESRL improves critical weather and forecasting tools for the public and 
private sectors, from hourly forecasts, drought and air quality predictions, to international 
science assessments with policy-relevant findings. By better understanding the Earth system, 
there is a better understanding of what drives this afternoon's haze, next month's hurricanes, and 
our variable climate.  ESRL’s vision is a comprehensive understanding of the Earth system that 
effectively informs society about critical environmental issues.  ESRL’s mission is to observe and 
understand the Earth system through research that advances NOAA's environmental information 
and services and improves predictive skill from minutes to millennia on global-to-local scales. 

The Western Water Assessment (WWA) investigates vulnerabilities to climate variability and 
climate change in Colorado, Utah, and Wyoming, particularly those related to water resources. 
Based in the Cooperative Institute for Research in Environmental Sciences (CIRES) at the 
University of Colorado Boulder, WWA is one of 11 NOAA-sponsored Regional Integrated Sciences 
and Assessments (RISA) teams around the country. Like the other RISA teams, WWA conducts 
innovative research in partnership with decision makers, helping them make the best use of 
science to prepare and manage for climate impacts. The WWA team is comprised of researchers 
in multiple disciplines—climatology, hydrology, ecology, social sciences—who work directly with 
stakeholders to identify problems, articulate and address research questions, and ensure that the 
research products will be useful for planning and decision-making. In addition to co-producing 
new knowledge through user-driven research, WWA produces synthesis and assessment 

1 



2019 CO-LABS Governors Award - REPS Partners’ Mission/Description 

products to make existing scientific knowledge more accessible. Ultimately, WWA’s goal is to 
improve societal preparedness for climate variability and climate change.  

The U.S. Army Corps of Engineers (USACE) operates and maintains approximately 700 dams 
nationwide and in Puerto Rico that provide significant, multiple benefits to the nation—its 
people, businesses, critical infrastructure and the environment.  These benefits include flood risk 
management, navigation, water supply, hydropower, environmental stewardship, fish and 
wildlife conservation and recreation. USACE’s dams are part of our nation’s landscape, integral to 
many communities and critical to watershed management. The USACE Hydrologic Hazards 
Team (HHT) is a multi-disciplinary team that is comprised of engineers and scientists who 
specialize in the study of extreme storm events and hydrometeorology.  The primary sections 
within the HHT are Meteorology, Hydrology, Statistics, and Paleoflood Analysis.  Goals of the 
team are to improve analysis and understanding of extreme floods in order to enhance the risk 
management process.  In addition to focusing on Corps projects and watersheds, team members 
also participate on a variety of interagency studies and collaborative opportunities. 
 
The mission of the U.S. Bureau of Reclamation (USBR) is to manage, develop, and protect water 
and related resources in an environmentally and economically sound manner in the interest of 
the American public.  The specific mission of the Technical Service Center is to be Reclamation's 
preferred provider of science and engineering services, and to be the preferred employer of 
engineers and scientists in the United States. 
 
The Federal Energy Regulatory Commission (FERC) Office of Dam Safety and Inspections is 
responsible for Construction, operation, exemption, special, prelicense, and environmental and 
public use inspections, Engineering evaluations and studies, Independent Consultant Report 
reviews, Emergency Action Plan development and testing, Engineering Guidelines development, 
Interagency/Industry committee participation.  Dam safety is a critical part of the Commission's 
hydropower program and receives top priority. Before projects are constructed, the Commission 
staff reviews and approves the designs, plans, and specifications of dams, powerhouses, and 
other structures. During construction, Commission staff engineers frequently inspect a project, 
and once construction is complete, Commission engineers continue to inspect it on a regular 
basis. 
 
The U.S. Geological Survey (USGS) is the sole science agency for the U.S. Department of the 
Interior, created by an act of Congress in 1879. The USGS serves the Nation by providing reliable 
scientific information to describe and understand the Earth; minimize loss of life and property 
from natural disasters; manage water, biological, energy, and mineral resources; and enhance 
and protect our quality of life. As the Nation's largest water, earth, and biological science and 
civilian mapping agency, USGS collects, monitors, analyzes, and provides science about natural 
resource conditions, issues, and problems. The diverse expertise of the USGS enables it to carry 
out large-scale, multidisciplinary investigations and provide impartial scientific information to 
resource managers, planners, and other customers. 

FEMA, through their  National Dam Safety Program (NDSP) provides a partnership of states, 
federal agencies and other stakeholders to encourage and promote the establishment and 
maintenance of effective Federal and state dam safety programs to reduce the risk to human life, 
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property, and the environment from dam related hazards.  Under FEMA’s leadership, state 
assistance funds have enabled all participating states to better their programs through increased 
inspections, emergency action planning and the purchase of needed equipment.  FEMA has 
expanded existing training programs and initiated new training programs to enhance the sharing 
of expertise between the federal and state sectors.  A national research program in dam safety 
focuses on priorities and produces products for both the layperson and the expert and develops 
technological tools that drive data collection and analysis toward a better understanding of risk 
and remediation needs.  To encourage individual and community responsibility for dam safety, 
FEMA coordinates partnerships through two Federal organizations, the National Dam Safety 
Review Board and Interagency Committee on Dam Safety. 
 
Applied Weather Associates, LLC (AWA) is a small business that specializes in meteorological 
analyses and geographic information systems (GIS) applications with emphasis on Probable 
Maximum Precipitation (PMP), rainfall analysis, and risk assessments related to meteorological 
parameters.  AWA has completed more than 100 PMP projects in the last 15 years, with several 
currently in progress. AWA PMP studies have been accepted by state, Federal, Provincial, and 
other dam safety and mining safety regulatory agencies. The sizes of the regions studied vary 
from less than a square mile to the entire state of Texas.  Each study is comprehensive in its 
approach for determining PMP values based on the unique geographic location, topography and 
climate of the region where the study is located.  Emphasis is placed on using procedures 
outlined by the National Weather Service in its Hydrometeorological Reports (HMR) and the 
World Meteorological Organization (WMO) while applying advanced analysis and data processing 
techniques.  AWA is a leader in identifying and incorporating new technologies and 
meteorological data into extreme rainfall studies and provides complete services related to 
meteorological databases and precipitation analyses.  SPAS has incorporated weather radar data 
when available and calibrates the data hourly with rain gauge observations to provide rainfall for 
periods as short as every five 
minutes with a spatial resolution of approximately 1-km 2 .  Extensive use of GIS provides 
detailed and reproducible PMP analysis results. 
 
MetStat is a specialized meteorological consulting company in Fort Collins, Colorado. Since 1994, 
MetStat has provided accurate, innovative, and detailed meteorological and hydrometeorological 
information to the private and public sectors. We have pioneered the modeling of accurate, 
high-resolution storm precipitation data to support a multitude of applications, including 
hydrologic modeling of extreme floods, precipitation frequency studies and probable maximum 
precipitation studies. Our engineering-quality precipitation data is crucial for ensuring the safe 
design and operation of high-consequence infrastructure, including dams and nuclear power 
plants.  For 11 years, MetStat supported NOAA’s National Weather Service precipitation 
frequency Atlas 14 development and now supports hydrologic risk and probabilistic precipitation 
studies across North America.  MetStat also integrates radar data, satellite information, 
precipitation gauge reports and other novel datasets into high-resolution near-real time 
precipitation analytics for decision makers, particularly during extreme events. Our core mission 
is: “Provide valuable hydrometeorological products and services to meet the complex needs of 
our clients seeking to determine the rarity of extreme weather events, quantify hydrologic risk, 
develop design criteria, optimize water supply operations, operate hydrologic models, and 
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monitor precipitation in real-time while maximizing public safety through lasting, honest, and 
reliable business relationships.”  
 
Acclivity Associates is a management and planning consulting firm committed to creating safe, 
sustainable, and resilient communities.  We apply expertise and innovation in program 
management, planning, and communications to help our clients surmount challenges, thrive 
amid change, and achieve their highest potential.  Based in Denver, Colorado, as a certified small 
business, Acclivity also has team members in Chicago, Minneapolis, Seattle, and St. Louis. Our 
diverse backgrounds bring experience in community and environmental planning, program and 
project management, hazard/disaster mitigation and recovery, GIS, and community outreach and 
communications.  Acclivity offers on-site and remote assistance to private, non-profit, and 
government organizations in Defining Problems, Generating Solutions, Scoping Projects, and 
Implementing Practical, Optimal Outcomes. 
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The Challenge 
All dams have spillways to safely route 
flows from extreme runoff events 
around them and prevent overtopping. 
In the last 100 years, overtopping due 
to inadequate or improperly designed 
spillways is the leading cause of dam 
failure and resulting loss of life. In 
Colorado and New Mexico, some 
spillways at existing high and significant 
hazard dams (those most likely to result 
in loss of life if a failure occurs) have 
deficiencies. 

Estimating extreme rainfall amounts 
is a critical component of building 
safe dams. However, the data and 
methods currently used to calculate 
these quantities are dated and studies 
have shown current methods can both 
overpredict and underpredict rainfall, 
depending on location. A tenuous 
balance exists between the safety 
provided by conservatively designed 
spillways to protect dams against 
extreme events and the cost of that 
construction. 

The Need
Modern meteorological methods 
to estimate probable maximum 
precipitation can reduce the likelihood 
of over- or under-estimating rainfall. 
New approaches aim to produce 
more realistic estimates of maximum 

precipitation to strike an appropriate 
balance between the protection 
of public health and safety and 
the required level of construction 
infrastructure. 

The Colorado Division of Water 
Resources and the New Mexico Office of 
the State Engineer have identified and 
set as a priority the need to update their 
extreme precipitation estimates for use 
in the evaluation of spillway adequacy 
for dams in these states, based on the 
most modern methods and scientific 
understanding available. 

Innovation
Due to similarities in geography and 
meteorology between Colorado and 
New Mexico, a cooperative, regional 
study has been undertaken, the first 
instance of states combining resources 
and working collaboratively toward a 
solution to the problem. The project 
began in June 2016 and is scheduled 
to be complete in June 2018. Of 
particular concern in both states are 
questions about the physical limits on 
high elevation rainfall amounts and the 
annual exceedance probability (AEP) of 
the extreme rainfall amounts used for 
spillway design. This reality has lead to 
using an innovative ensemble approach 
and methods to update extreme 
precipitation estimates. 

Colorado–New Mexico Regional 
Extreme Precipitation Study (REPS)
Improving extreme precipitation estimates to enhance dam safety 
and community resilience

Dams are essential for storing water for household use, irrigation, energy, and recreation. However, a dam 
failure releasing stored water poses a risk to populations living downstream. Because of the potentially 
devastating consequences, all practical methods must be applied to prevent such failures and ensure public 
safety and maximize water storage.

Contact
Mackenzie Solomon (Phone: 202.482.2497)
Office of Legislative & Intergovernmental Affairs 
National Oceanic & Atmospheric  Administration
14th Street & Constitution Ave. NW, Room A100 
Washington, DC 20230
Email: Mackenzie.Solomon@noaa.gov



This study includes three technical tasks, which are conducted concurrently and in 
collaboration with each other. Task 1 consultants (Applied Weather Associates) are updating 
the conventional deterministic “storm-based” methods. Task 2 consultants (Extreme 
Precipitation Group - EPG - MetStat and other partners) are developing a risk-based 
regional precipitation frequency estimation tool to enable AEP estimates of the Task 1 
results. Task 3 (NOAA ESRL Physical Sciences Division) includes a proof-of-concept scope 
utilizing NOAA’s state-of-the-art High Resolution Rapid Refresh (HRRR) physically-based 
dynamical weather prediction model. A dedicated project manager (Acclivity Associates) 
has been hired to coordinate project activities.

NOAA Contributions
NOAA is working with REPS partners to provide innovative solutions to meet this project’s 
unique challenges drawing on NOAA expertise in modeling and understanding of the 
physical processes that affect extreme precipitation. Experience from related stakeholder-
driven research also allows NOAA scientists to critically consider limitations of past methods 
to estimate extreme precipitation and design updated alternative options. Research 
scientists in Earth System Research Laboratory are leading this effort, with critical input 
from members of the Project Review Board, which includes NOAA representation from the 
National Weather Service, the Office of Water Prediction/National Water Center, and the 
ESRL Physical Sciences Division.

Potentially actionable science being developed by NOAA includes: 

• Novel high-resolution datasets and post-processing techniques using a super-
ensemble of hourly forecasts from the HRRR model.   

• Improved understanding of the limitations of older estimation methods and 
assumptions. 

• Actionable recommendations based on improved physical process understanding,  
         such as the relationship between elevation and heavy rainfall.

• Assessment of climate change implications for future estimation studies. 

Outcomes 
The regional collaborative effort of the two states, combined with an ensemble scope of 
work and  project oversight will ensure the development of scientifically robust processes 
and procedures for the prediction of extreme rainfall and the design of effective dam 
spillways. The project sponsors will be able to develop policies and rules that minimize the 
risk of dam failures by overtopping and ensure public safety, while at the same time allow 
for the most efficient use of existing and new facilities to maximize water storage potential 
in their states. If all project goals are fulfilled then similar benefits can be achievable by 
other states and/or regions across the nation. 

This project is funded by grants from the Colorado Water Conservation Board, the New Mexico Office of 
the State Engineer, the Albuquerque Metropolitan Arroyo Flood Control Authority, and the New Mexico 
Watershed and Dam Owners Coalition.

Creating updated, broadly accepted tools 
and procedures for estimating extreme 
precipitation depth, area, and duration 
relationships, as well as precipitation 
frequency estimates for individual basins 
within Colorado and New Mexico. This 
information will be used as part of new rules 
and regulations for determining spillway 
adequacy for dams in these states.

Developing a draft standard of practice 
guidance document for these studies 
suitable for use in the development of a 
national model for other states or regional 
groups of states to follow.

Evaluating the uncertainty of various 
components, elements, and variables as 
the project progresses. The project team 
will create a list of those issues that could 
benefit from further research or study to 
reduce or quantify their uncertainty, and 
help ensure the quality and longevity of the 
processes developed.

Project Goals
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