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 Applied Weather Associates (AWA) is a small business located in 

Monument, Colorado.  AWA specializes in environmental information with emphasis on 

meteorological analyses and geographic information systems applications.   Site-specific 

Probable Maximum Precipitation (PMP) studies have been the primary activity during 

the last several years with several projects related to weather modification also 

completed.  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.  Our Storm Precipitation Analysis 

System (SPAS) has recently incorporated NEXRAD data calibrated hourly with rain gage 

observations to provide rainfall for periods as short as every five minutes.  Rainfall 

volumes are computed by clipping the rainfall analysis to basin boundaries for runoff 

model calibration.  Study results have been accepted by several state dam regulatory 

agencies as well as the Federal Energy Regulatory Commission.  AWA has worked 

cooperatively with Dr Jarrett of the Denver USGS to complete paleoflood analyses of 

several Colorado watersheds as well as the Chelan drainage basin in Washington State.  

Basin delineations and profiles have been determined using in-house GIS capabilities.   

AWA has completed site-specific PMP studies for many locations across the US 

from Maine to Washington to Colorado.  The sizes of the regions studied vary from the 

State of Nebraska to two square mile basins in Colorado.  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 basin is located.   Emphasis is 

placed on using procedures outlined by the National Weather Service in its 

Hydrometeorological Reports and the World Meteorological Organization in its PMP 

manual but applying advancements in analyses techniques and data processing when 

available.   

AWA is currently working on several PMP studies.   These include the states of 

Arizona, Ohio, and Wyoming.  In addition, a site-specific PMP study is nearly complete 

for Piru Creek, CA. 

Several studies have recently been completed.  These include two FERC regulated 

facilities; Brassua Dam, ME and Lewis River, WA and state regulated reservoirs in the 

Tarrant Regional Water District near Ft Worth, TX.  In addition several site-specific 

studies were completed in Arizona as part of the overall statewide study.  These include 

Magma FRS, Florence FRS, Buckeye FRS, and White Tanks FRS. 

The most recent statewide PMP study completed was for the State of Nebraska.  

A complete storm search identified 36 extreme storm events.  Ten of these events were 

new storms that required complete storm analyses including Depth-Area-Duration 

analyses using AWA’s Storm Precipitation Analysis System (SPAS).  This study looked 



explicitly at synoptic storm systems as well as Mesoscale Convective Complexes.  

Several new historic storms have been identifies which appear to combine characteristics 

of each storm type, producing extreme rainfall amounts at the twenty-four hour duration.  

NEXRAD weather radar data was incorporated into the storm Depth-Area-Duration 

analyses resulting in larger point rainfall amounts than have been reported using only rain 

gage observations.  Additionally objective spatial distributions have been incorporated 

using NEXRAD vs the subjective analyses that have been used historically in storm 

analyses.  A gridded analysis was completed using GIS with standard storm adjustments 

made for maximization, transposition and elevation.  A new return frequency dew point 

temperature climatology was developed for the study using variable duration maximum 

average dew point temperature values.  The study has been accepted for use in PMF 

calculations by the Nebraska State Dam Safety Office. 

A site-specific PMP study was completed in August 2008 for the Blenheim 

Gilboa drainage basin in the Catskill Mountains for the New York Power Authority.  

New approaches, consistent with the historically accepted PMP methodology, were 

developed to enhance the reliability of the storm analyses being used to develop the site-

specific PMP values.  Explicit moisture barrier depletion analyses were completed for 

each storm transpositioned over the basin and constraints for design storm centering were 

recommended.  The study was reviewed by a FERC approved Board of Consultants 

(BOC).  The BOC has recommended that the study be accepted for use in PMF 

computations for the Blenheim Gilboa drainage basin.  This study follows two other 

FERC approved studies in the northeastern US, Upper and Middle Dams owned by FPLE 

Maine Hydro and the Great Sacandaga Lake Stewart’s Bridge project owned by Reliant 

Energy. 

 AWA completed a site-specific PMP study for the Woodcliff Reservoir 

watershed in northern New Jersey.  The result was approximately a 35% reduction in 

PMP values compared to HMR 51.  Newer storms have been evaluated including two 

storm centers associated with Hurricane Floyd in 1999, a large thunderstorm over Sparta, 

NJ in 2000, and another large local storm over Tabernacle, NJ in 2004.   

Additionally AWA has recently completed a storm analysis for a large rainfall 

event over the Feather River drainage basin in California.  Using SPAS, a complete 

Depth-Area-Duration analysis was completed.  This storm had not previously been 

analyzed and, for some area sizes and durations, is slightly larger than the largest rainfall 

event used in HMR 59.  AWA has worked with Puget Sound Energy on evaluating 

extreme rainfall events over northwestern Washington for runoff model calibration and 

verification.  This project may lead to a site-specific PMP study for the Baker River 

drainage basin.   

Another study for the DeForest Reservoir in southeastern New York has been 

completed.  This study is very similar to the Woodcliff Lake study but includes the storm 



analysis of the April 2007 rainstorm event that occurred over southern New York and 

northeastern Pennsylvania.  Results are very similar to the Woodcliff Lake study results. 

Numerous studies have been completed for both dam owners and engineering 

companies doing Probable Maximum Flood (PMF) analyses.  All studies have been peer 

reviewed, some by a single peer reviewer and other by a Board of Consultants.  AWA has 

presented papers at the national Association of State Dam Safety Organization (ASDSO) 

annual conferences during the past several years as well as at several regional ASDSO 

conferences.   

In addition to the PMP studies, AWA has also provide numerous storm analysis 

rainfall results that have been used for model calibration and validation, used in forensic 

investigations and expert testimony, and completed a bucket survey and full SPAS 

analysis of Hurricane Irene rainfall. 

While associated with North American Weather Consultants, Dr. Tomlinson 

conducted other studies in Colorado including the Williams Fork drainage basin.  This 

study was conducted for Denver Water and addressed site-specific issues such as basin 

topographic gradient orientation, upwind moisture depletion, precipitation phase 

variations with elevation and spillover rainfall.  This study was accepted by both the 

Federal Energy Regulatory Commission and the Colorado State Engineer. 

Two studies were conducted for the Colorado River Water Conservation District.  

The first was for the Muddy Creek drainage basin.  The results of this study permitted a 

significant raising of the spillway height, allowing more water to be stored.  The second 

study was for the Elkhead Creek drainage basin and was also sponsored by the City of 

Craig.  With supporting results from the paleoflood study, significant reductions in the 

PMP were provided and accepted by the Colorado State Engineer. 

On the eastern slope, a site-specific PMP study was provided for the City of 

Bloomfield for the Great Western Reservoir.  The primary storm that contributed to the 

establishment of PMP values was re-evaluated.  The NOAA storm analysis used HMR 

55A contained errors that were identified in the detailed storm analysis provided as a part 

of the site-specific PMP study.  The site-specific PMP results provided somewhat lower 

total storm PMP values but also provided significant changes in the one-hour value and 

the time distribution of the rainfall.  These changes resulted in changes in the Probable 

Maximum Flood (PMF) and a subsequent reduction in the remediation required for the 

dam to pass the PMF.  

Dr Tomlinson was the project manager for a study for Duke Power Company in 

North Carolina.  For that study, the geography of the Carolinas was divided into three 

separate zones with similar climate and topography to separate the piedmont region from 

the coastal and mountainous regions.  The smaller storms over the piedmont region 

resulted in a significant decrease in the PMP while a small decrease was realized for the 

mountains and no significant decrease was noted for the coastal region. 



The two-state regional PMP conducted for the Hydroelectric Users Group in 

Michigan and Wisconsin identified some significant errors in the procedure used 

historically to analyze Mesoscale Convective Complexes (large thunderstorm systems).  

Re-analysis of the moisture for these storms resulted in a decrease in the PMP values for 

small watershed (less than 500 square miles) for short duration events (less than 6 hours).  

This study has been accepted for use in PMF analyses for dams regulated by the FERC. 

 


