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Dam Safety Branch 
 

September 18, 2015 
 
Mr. William Allerton, P.E., Director 
D2SI - HQ 
Federal Energy Regulatory Commission 
888 First Street NE 
Washington, DC 20426 
william.allerton@ferc.gov   
 

James E. Demby, Jr., PE 
National Dam Safety Program 
Federal Emergency Management Agency 
1800 South Bell Street 
Arlington, VA 20598-3030 
James.Demby@fema.dhs.gov   

Dr. Donald Cline, Director 
National Water Center 
National Oceanic and Atmospheric Administration 
1325 East West Highway 
Silver Springs, MD 20910 
donald.cline@NOAA.gov 

Levi Brekke, Director 
Research and Development Office 
U.S. Bureau of Reclamation 
P.O. Box 25007 
Denver, CO 80225-0007 
lbrekke@usbr.gov  
 

Dr. Robert Webb, Director 
ESRL-Physical Science Division 
National Oceanic and Atmospheric Administration 
325 Broadway 
Boulder, CO – 80305-3328 
Robert.S.Webb@noaa.gov   
 

 Mr. Eric Halpin, P.E. 
Special Assistant for Dam and Levee Safety 
US Army Corps of Engineers 
HQUSACE, Attn: CECW-CE, 3E65 
441 G Street, NW 
Washington, DC 20314-1000  
eric.c.halpin@usace.army.mil 

   
VIA EMAIL       

  
SUBJECT: Request for Participation on Colorado/New Mexico Regional Extreme Precipitation 

Study Review Board 
 
Gentlemen, 
 
The Dam Safety programs of the states of Colorado (CO) and New Mexico (NM) are excited to 
announce their collaboration on a regional study to update the methods used to estimate 
extreme rainfall and establish acceptance criteria for spillways for high and significant hazard 
dams in their states.  We also aspire to develop Statewide and Site Specific PMP estimation 
guidelines through our study for the use and benefit of other agencies and the dam safety 
community.  We are sending this letter to briefly describe our project plans, and as a request for 
the participation of your agency in the project. 
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Background 
Since the 1970s, rainfall for use in spillway design at high and significant hazard dams has been 
estimated in the CO/NM region using Hydrometeorological Reports (HMR’s) provided by the 
National Oceanic and Atmospheric Administration (NOAA).  Those reports and the methods 
utilized were developed in conjunction with the US Army Corps of Engineers and the US Bureau 
of Reclamation.  Colorado and New Mexico have each used HMRs 49, 51/52 and 55A since their 
releases in 1970’s and 1980’s. 
 
Starting in 2006, CO and NM each endeavored to develop and utilize “statewide” extreme 
precipitation estimation tools to apply site specific probable maximum precipitation methods 
(SSPMP) as a means to update the methods utilized in the HMR’s.  These tools were configured 
within a modern GIS framework to provide engineers and owners with efficient and economical 
access to those techniques.  For a variety of reasons, those attempts proved unsuccessful for 
both CO and NM, but the need remains. 
 
In July 2008, the Extreme Storm Event Working Group (ESEWG) was chartered by the federal 
Advisory Committee on Water Information, Subcommittee on Hydrology.  Their purpose is to 
coordinate studies and improve methods used to develop extreme precipitation estimates 
including PMP and to develop a detailed scope of work and funding requirements to update the 
NOAA HMRs.  Through their work they identified the need for updating the HMR’s to include 
extreme storms that had occurred since their publication, and to modernize methods of analysis.  
In December 2011, a report titled “Review of Probable Maximum Precipitation Procedures and 
Databases Used to Develop Hydrometeorological Reports” was written by the US Bureau of 
Reclamation for the Nuclear Regulatory Commission, Office of Nuclear Regulatory Research.  The 
report concluded that much research had been conducted on this topic but that little had yet to 
be assimilated into “operational estimates of PMP”, i.e., none had yet to be put to use.  
Recommended research topics for future updating and use included; numerical modeling, 
estimation of uncertainty, finer spatial discretization, incorporation of local climate effects, use 
of climate variability/change information, and probabilistic estimates. 
 
Over the years, site specific Probable Maximum Precipitation (SSPMP) studies have been 
conducted around the country as a substitute for the HMR estimates.  To date there are no 
national standards of practice for such studies and some studies with conflicting or contradictory 
results have been contentious.  The dam safety programs in four states, Nebraska, Ohio, Arizona, 
and Wyoming have employed private sector meteorological consultants to update the HMR 
procedures in their states using the so-called “Statewide PMP” processes developed by those 
consultants.  These studies could be considered standardized due to the fact that the same 
consultant has performed each study and each have had three- member “Peer Review Panels” as 
dictated by the FERC.  However, no Federal or dam safety sanctioned standards of practice, 
guidelines or recommended procedures have been developed through the course of these 
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studies, thereby leaving the States that develop them vulnerable.  Meanwhile, at least two 
additional states (Texas and Virginia) are moving ahead with their own Statewide PMP studies. 
 
Through our participation in the ESEWG, which includes NOAA representation, it is our 
understanding that NOAA has no current plans to update the HMR products, documents, or 
processes.  Other Federal extreme precipitation estimation efforts are disparate: research 
within NOAA is on-going in regard to extreme climate forecasting using physical-based numerical 
models, and the USACE and USBR continue to work with probabilistic methods for flood hazard 
risk assessments. 
 
The ESEWG conducted a survey of state dam safety programs PMP needs in the spring of 2014.  A 
significant response to surveys included an urgent need for updating HMR-like estimates of PMP.  
The HMRs are increasingly viewed as out-dated and their use in dam safety regulation is 
becoming increasingly difficult to defend to dam owners and to elected officials.   Yet in some 
states, statutes require the use of NOAA HMR PMP as the defacto standard.  The lack of current 
NOAA PMP estimates along with the lack of Federal or industry-sanctioned alternatives leaves 
these states in limbo. 
 
CO/NM Plan – Work Tasks 
Like other states, Colorado and New Mexico have identified and set as a priority, the need to 
update extreme precipitation estimates for use in the evaluation of spillway adequacy in their 
states, using modern meteorological methods and advancing those methods where possible.  Due 
to the similarities in geography, meteorology and PMP experience between the two states, a 
cooperative, regional study has been proposed.  As part of the research conducted to develop 
the framework for this study, we have observed that there is a very small PMP community 
remaining after the development of the HMRs, and little research and few scientific advances 
are occurring.  Of particular concern to us in CO and NM is that there seem to be few answers to 
the questions about the physical limits on high elevation rainfall -- questions that were raised as 
far back as the 1980s.  This reality has lead CO/NM to begin planning for an ensemble approach 
to updating extreme precipitation estimates and the methods to do so.  Our plan includes 
combining three individual tasks, conducted concurrently and in collaboration with each other. 
 
Task 1 will involve new PMP estimates across CO and NM using the current state-of-the-practice 
HMR-style deterministic PMP processes as currently being utilized by the meteorological 
consultant community.    The latest extreme storm data, climate data, and analysis tools will be 
utilized in a gridded-GIS-based platform. We anticipate opportunities to advance the methods, 
especially for estimation of PMP at high elevations and over mountainous terrain. 
 
Task 2 will include an extreme precipitation-frequency analysis.  Extreme Precipitation-
Frequency curves for Average Annual Recurrence Intervals greater than 1000 years will be 
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developed for CO and NM in a gridded GIS-based product using statistical methods similar to 
those used in NOAA Atlas 14.  Consideration will be given to expanding the precipitation data 
sets beyond the stations used in Atlas 14, in order to capture extreme events, and the issue of 
rain-only precipitation frequency curves for high elevations will be addressed.  Precipitation 
Frequency curves will be extended far enough to inform the results of Task 1. 
 
Task 3 will be a research study of the potential uses of the state-of-the-practice gridded 
numerical weather forecasting model (NOAA – HRRR model) to inform the above two tasks and 
possibly to advance Extreme Precipitation science and practice.  Task 3 will attempt to show 
whether storm-based deterministic PMP estimates are consistent with bounds on physical 
meteorological processes, particularly at high elevations.    
 
Selected meteorological consultants and researchers will conduct the three tasks in open 
coordination and collaboration in an attempt to maximize the opportunities for transfer of 
applicable data, knowledge and methods among them.  The primary project goal for the 
Colorado and New Mexico dam safety programs is to update extreme precipitation estimates 
(including PMP) based on defensible and modern meteorological science for evaluating spillway 
adequacy.  The project deliverables envisioned are tools to estimate how much rain could fall 
within a given basin based on deterministic storm-based PMP methods ; to provide a probability 
framework based on historic rain gage data; and to know if such rainfall is physically realistic as 
represented by numerical modeling. 
 
CO/NM Plan – Project Review Board 
As described above, as outside consultants and state dam safety programs work to update and 
modernize the methods of predicting PMP rainfall for spillway adequacy studies, peer review 
boards are a typical part of the process.  Although the boards are helpful in providing confidence 
to the participants in the results of their individual studies, we are not aware that participation 
by various Federal agencies has resulted in official Federal or industry-wide acceptance of the 
products or methods.  It is the opinion of the CO/NM regional study planning team that this 
situation can and should be corrected in order to provide certainty to the sponsors of these 
studies and to the greater benefit of future studies nationwide. 
 
Our study seeks to engage those agencies who were originally responsible for the HMR 
procedures and guidance documents.  We are proposing a Project Review Board (Board) to 
include representatives of NOAA hydrometeorology branch, the US Army Corps of Engineers 
(USACE) and the US Bureau of Reclamation (USBR).  In addition, the State climatologists from 
each state have agreed to be on the Board.  It is significant that the current Colorado State 
climatologist has been involved in the study of extreme precipitation in Colorado for nearly 30 
years.  The Federal Energy Regulatory Commission (FERC) Division of Dam Safety and Inspection 
(D2SI) has also indicated their desire to participate in an advisory role on this project.  Per FERC 
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rules for Site Specific Studies, the Board will also include a consulting engineer with expertise in 
the development and application of extreme rainfall for use in dam design. 
  
We envision the Board, private and NOAA contractors and representatives of CO and NM dam 
safety working together through quarterly, multi-day, workshops to establish consensus on all 
aspects of the project from goals to final outcomes.  The original HMR reports filled a need and 
created the guidelines for federal and states programs with respect to PMP analysis and use.  
The project contractors, Board members and participants will re-write a similar set of guidelines 
using current state-of-the-practice and state-of-knowledge means consistent with World 
Meteorological Organization guidance and methods as described above in Task 1-3.  The project 
has a schedule of two years for completion. 
 
Over the course of the project, the assembled group will discuss and debate the various points of 
the processes, seek consensus with acceptable ways to move forward on those most contentious 
issues and identify needs of future work.  State regulatory programs need updated PMP guidance 
documents that represent a state-of-the-practice.  However, it must be acknowledged where the 
current state-of-knowledge does not allow for absolute answers to all questions.  It is hoped that 
the results of this study will be able to be used immediately by CO and NM dam safety, and that 
the methods and guidance developed will be suitable for development of a broad standard that 
leaves room for improvement as the state-of-knowledge on these subjects improves.  
 
Request for Participation – Project Review Board 
As described above, our project seeks expertise and experience in the areas of 
Hydrometeorology including deterministic methods (i.e. storm transposition and maximization, 
etc.), probabilistic methods (regional precipitation-frequency analysis), dynamical weather 
modeling using advanced numerical methods, and application of extreme storms to dam 
engineering.  We are therefore requesting your agency consider assigning an individual to 
participate on our Board with the goals as described above.   The individual assigned to the 
Board should have demonstrated expertise and should also be capable of providing policy-level 
decision making support to the Project as well as the agency they represent.   Our overarching 
goal is that all participating agencies consider the methods utilized and guidance developed in 
this study to be acceptable science and engineering practice, whether or not those agencies 
choose to use the methods themselves. 
 
Project Schedule and Budget 
As described above, the project schedule plans for two years from the start of the project to its 
conclusion.  Project workshops will be scheduled starting with a kick-off workshop to develop 
project goals, work assignments and milestones.  Regular project workshops will be scheduled to 
discuss work progress and debate and discuss outstanding issues of the work.  Workshops are 
currently planned to be held not more than quarterly, but workshops could be added as needed 
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to achieve the project goals.  Workshop locations will be split between Denver, Colorado and 
Sante Fe, New Mexico.  Workshops are currently planned to consist of two 8-hour working days 
each and associated travel as needed.  We currently envision a total of 10 workshops.  
 
The project schedule and budget supports the contracting and payment for time and expenses 
for all Board members. It is hoped that your agency can provide a cost estimate for the assigned 
individual based on the above locations and estimates of time, including time for travel and 
expenses to attend the workshops. 
 
Closing and Request for Reply 
We hope that your agency sees value in this project and agrees to participate.  If so, we would 
ask for your assigned individuals contact information and resume, a cost estimate including the 
factors described above and your agency’s preferred method of contracting, including defining 
scope and payment issues.  If you would like to discuss this project and request for participation 
in any way prior to an official response, please contact me by phone at (719) 338-6124 or via 
email at bill.mccormick@state.co.us.   
 
We believe this is an important project for Colorado and New Mexico Dam Safety with a 
significant potential to benefit the dam safety community nationwide.  We sincerely hope your 
agency concurs and is willing to provide a representative to participate on our Project Review 
Board. 
 
Sincerely, 
 
 
 
 
William T. McCormick, III, P.E., P.G. 
Chief, Dam Safety Branch 
 
ec: Charles Thompson, Chief, New Mexico Dam Safety Bureau 
 Dick Wolfe, M.S., P.E., Colorado State Engineer 
 James Eklund, Director, Colorado Water Conservation Board 
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FEDERAL ENERGY REGULATORY COMMISSION 
Office of Energy Projects 

Division of Dam Safety and Inspections 
888 First Street, NE Routing Code: PJ-13 

Washington, DC 20426 
(202) 502-6025 Office —(202) 219-2731 Facsimile 

October 19, 2015 

Mr. William T. McCormick 
Chief, Dam Safety Branch 
Colorado Division of Water Resources 
7405 Highway 50 
Salida, CO 81201 

Subject: Participation in Colorado/New Mexico Regional Extreme Precipitation Study 

Dear Mr. McCormick: 

Thank you for inviting the Federal Energy Regulatory Commission (FERC) to 
participate in the Colorado/New Mexico Regional Extreme Precipitation Study. As 
outlined in your letter, Site Specific Probable Maximum Precipitation (SSPMP) studies 
have been conducted around the country as a substitute for NOAA Hydrometeorological 
Reports (HMRs) which are no longer kept up to date. We agree there is currently no 
national standard for performing SSPMP studies and fully support your effort to develop 
national guidance. 

The FERC will gladly offer our technical expertise to your regional study and 
development of national guidance. We will absorb all associated travel and staff time to 
support this effort. As stated in your letter, our participation would be in an advisory 
role. The following staff will participate in the meetings: 

Kenneth Fearon, P.E. 
Senior Civil Engineer 
Federal Energy Regulatory Commission 
Division of Dam Safety and Inspections 
888 First Street, N.E. 
Washington, DC 20423 
(202) 502-6015 
kenneth.fearon@ferc.gov  
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Kevin Griebenow, P.E. 
Senior Civil Engineer 
Federal Energy Regulatory Commission 
Division of Dam Safety and Inspections — Chicago Regional Office 
230 South Dearborn Street 
Room 3130 
Chicago, IL 60604 
(312) 596-4436 
kevin.griebenow(&,ferc.gov   

Thank you for taking on this important task to advance the state of practice in the 
dam safety community. If you have any questions, please call me at (202) 502-6025. 

Sincerely, 

William H. Allerton, P.E. 
Director 
Division of Dam Safety and Inspections 

cc: Public Files 



 

 

October 21, 2015 
 
 
 
 
Mr. William McCormick 
Chief, Dam Safety Branch 
Colorado Division of Water Resources 
7405 Highway 50 
Salida, CO  81201 
 
Dear Mr. McCormick: 
 
 Thank you for inviting the U.S. Army Corps of Engineers to participate in the 
Colorado/New Mexico Regional Extreme Precipitation Study. USACE works on many 
site-specific hydrology studies each year and recognizes the benefit of consistency 
between state and national agencies.  We agree there is currently no national standard 
for performing site specific studies and would be happy to work with you towards the 
goal of establishing this guidance. 
 
USACE will offer our technical expertise to your regional study and development of 
national guidance. We will absorb all associated travel and staff time to support this 
effort. As stated in your letter, our participation would be in an advisory role. Mr. John 
England will be the USACE point of contact for this effort. 
 
 
       Sincerely, 

        
       Nathan J. Snorteland 
       Director 
       Risk Management Center 

 

DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 

RISK MANAGEMENT CENTER 
12596 WEST BAYAUD AVE., SUITE 400 

LAKEWOOD, CO 80228 
      



United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Texas Water Science Center, Lubbock Field Office

Department of Geosciences, Room 213-214
Science Building MS-1053

Texas Tech University
Lubbock, TX  79409

November 18, 2016

Mr. William McCormick, P.E., P.G.
Chief, Dam Safety Branch
Colorado Division of Water Resources 7405 Highway 50
Salida, CO 81201

SUBJECT: USGS Participation in CO-NM REPS

Mr. McCormick,

Thank you for inviting myself as a representative of the U.S. Geological Survey (USGS) to participate as an
advisor the Colorado/New Mexico Regional Extreme Precipitation Study (CO-NM REPS). The USGS contributes to
societal needs for streamflow data and scientific investigations of hydraulics, hydrology, and hydrometeorology by
cooperating with local, state, and national agencies.

I am a specialist in regional analyses of magnitude and frequency of extreme hydrologic and hydrometeorologic
events through a couple of decades of work with cooperators inclusive of the Texas Department of Transportation
(TxDOT), Texas Commission on Environmental Quality (TCEQ), and the Nuclear Regulatory Commission (NRC).
I am a national expert on probability distributions, parameter estimation methods, and am familiar in body and spirit
with much of the computational aspects employed by your contractors. Recently, I served a similar role (2015–2016)
with the TCEQ Dam Safety Division update to Probable Maximum Precipitation study in Texas.

The USGS will offer technical expertise to your regional study and development of national guidance. The USGS
Texas Water Science Center will absorb all associated travel and staff time to support this effort. As stated in your
invitation email communication and via phone conversation and related discussion with John England of U.S. Army
Corps of Engineers, my participation will be restricted to an advisory role. I look forward to professional and personal
interaction with your study.

William H. Asquith, Ph.D., Ph.D., P.G.
Research Hydrologist
U.S. Geological Survey
Texas Water Science Center
Lubbock Field Office

cc: Kristine Blickenstaff, P.E., USGS Texas Water Science Center
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