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1.0 Cover Letter 
October 25, 2013 

Ms. Tara Schoedinger 
Mayor, Town of Jamestown 
P O Box 20661 
Boulder, CO 80308 

Re:  Request for Proposal #001, Stream Corridor Master Plan 

Dear Ms. Schoedinger, 

AMEC Environment & Infrastructure (AMEC) is pleased to submit our response to Request for 
Proposal #001 Town of Jamestown Stream Corridor Master Plan (Plan). AMEC in Boulder has 
been preparing to assist the Jamestown community since we returned to work following the 
flood.  Based on two site visits by project experts, interviews with Town officials and residents, 
and extensive data collection and organization, we are prepared to commence work immediately 
so that Jamestown can lift the building permit moratorium as soon as possible. AMEC brings a 
team with locally-driven passion to strengthen Colorado communities by applying a pragmatic, 
multi-disciplinary approach. From fluvial and hillslope geomorphic analysis, hazard and risk 
mitigation of flood and debris flow hazards, engineering of infrastructure, to community planning 
and facilitation experience, the Boulder and Denver offices of AMEC have gathered an 
integrated team that is prepared to commence work immediately.  

We have already gathered and organized much of the information critical for this project, 
including hydrologic and hydraulic data and FEMA floodplain maps. We have created base 
maps, and facilitated funding for the next steps by marshalling in-kind support from both internal 
and external sources. From world-class geomorphologists to renowned infrastructure planners 
and designers; AMEC brings the perfect mix of dedicated, passionate local professionals. 
Collecting, understanding and compiling feedback and concerns from residents is a key element 
of the work and will enable the project team to develop alternatives that meet the goals and 
objectives of the community, complete with underlying sound science and engineering.  

These skills give our local AMEC team end-to-end capabilities to quickly and effectively re-build 
the beautiful mountain community of Jamestown. To assist with this we have teamed with 
Boulder-based Placeways LLC, developers of the community planning and visualization tool 
CommunityViz. CommunityViz was developed in partnership with the Orton Family Foundation 
and is widely used throughout North America and the world for scenario-based land-use 
planning and 3-D visualization to encourage and facilitate community involvement in the 
planning process. Graeme Aggett, our lead geomorphologist, has utilized CommunityViz for 
scenario planning in several projects focused on mountain towns dealing with the threat of 
natural hazards while at the same time planning for redevelopment and/or growth.   
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With the resumption of issuing building permits mere weeks away, the community must soon 
make difficult decisions based on an informed and facilitated process; a process that AMEC is 
prepared to lead Jamestown successfully through. We will interview residents in person. We will 
deploy a web-based public input tool so that out-of town or otherwise displaced residents may 
have their voices heard. We will conduct several lengthy planning work sessions with the Town 
government and public citizenry. We will use tools such as CommunityViz so that a complex 
array of alternatives may be transparently and effectively weighed. This multi-faceted information 
exchange will keep stakeholders engaged and informed. 

We believe our team has the skills, agility and experience to complete an effective Stream 
Corridor Master Plan by January 23, 2014 in a cost-effective manner, because: 

 Our team of industry leaders is local, small, fully integrated, and focused. The majority of our 
team hails from the Boulder office, which has been continuously practicing water resources 
engineering for over 30 years.  

 AMEC has provided water resource planning and water rights engineering services to the 
City of Boulder since 1985. 

 Our team has studied flood and debris flow hazards and mitigation in the mountainous 
western US and around the world, and brings special capabilities for modeling past and 
future events. 

 AMEC has worked closely in the past with the Saint Vrain and Left Hand Water District, the 
City of Longmont, and Boulder County and we have a strong working relationship with the 
Boulder County Land Use Planning Department. 

We appreciate this opportunity to submit our proposal to the Town of Jamestown and look 
forward to serving you immediately, so that your homes and community may prevail and regain its 
unique character.   

Sincerely, 

   

 

Ben Harding, PE  
Principal 

 Donna Colville  
Office Manager 
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2.0 Firm Information 
AMEC Environment & Infrastructure 
(AMEC) has been providing public and 
private interests with water resources 
planning services since 1983 from its office 
in Boulder, Colorado (formerly Hydrosphere 
Resource Consultants). The planning and 
management of water resources has 
always been the primary business focus at 
this location, and is where we excel. The 
amount of repeat business from our clients 
attests to their satisfaction. The AMEC staff 
included in this proposal all work in the 
Boulder or Denver office. If necessary, we can 
also bring in talent from other offices. 

AMEC has an extensive body of experience and 
expertise in water resources planning and 
engineering, and much of this experience has 
been in the local area. AMEC is currently 
providing services to local governments and 
commercial clients along the Western Slope and 
Front Range of Colorado, including: Colorado 
Water Conservation Board, Colorado River Water 
District, Upper Yampa Water Conservancy 
District, Urban Drainage and Flood Control 
District, Colorado Springs Utilities, City of Fort 
Collins, Boulder, Aurora Water, Town of Erie, and 
Denver Water. AMEC’s experience, which is 
described in more detail below, includes: 
geomorphology, hazard mitigation and emergency planning, drainage planning and design, 
surface and groundwater hydrology; water requirements and water use analysis; water rights 
engineering and litigation support; and water rights and system operations modeling (at a 
variety of scales).  

2.1 Geomorphology 

The AMEC Boulder Team has a strong background in fluvial and hillslope geomorphology 
analysis, including the mitigation of flood and debris flow hazards.  Understanding the 
connection between hillslope, floodplain, and channel processes is fundamental to assessing 
the impact of past flood events so that information can be included into future hazard mitigation 
efforts.  These concepts were fully displayed during the September flood event when landslides, 
debris flows, channel avulsions, and flood waters all contributed to an extraordinarily dynamic 
and destructive flood event.  AMEC has broad experience in hillslope hydrology, channel 
hydraulics, the behavior of debris flows, and channel migration assessment and scour analysis.  

AMEC was incorporated in Nevada in 
1994 and is licensed to perform business 
in all 50 states and throughout Canada. 
With more than 8,200 professionals in 
North America in over 115 offices, AMEC 
is a supplier of high-value consultancy, 
planning, engineering and project 
management services to government and 
private clients locally and globally. AMEC 
plc, our parent company, is one of the 
largest engineering and environmental 
services companies in the world, has 
been in operation for more than 100 
years, and employs approximately 
29,000 people in more than 40 countries. 
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These skills give AMEC end-to-end geomorphology capabilities for assessment, analysis and 
mitigation design. Detailed project descriptions are provided in Appendix B. 

2.2 Hazard Mitigation and Emergency Management Program 

AMEC has established an unparalleled nationwide Hazard Mitigation and Emergency 
Management (HM&EM) program. The HM&EM program is built upon the expertise of 
management and staff that have extensive direct experience with FEMA and state and local 
emergency management agencies, FEMA programs, federal law and policies that govern all 
hazards emergency disasters, and in building disaster resilient and impact resistant 
communities. The individuals comprising the key HM&EM staff are not only passionate about 
their work, they also take pride in their ability to provide our local clients with personal and 
dedicated service in the successful execution of their projects. AMEC has 14 staff members 
who regularly work on hazard mitigation projects, with the core staff located in the Boulder, 
Colorado office. 

FEMA Grants and Coordination Expertise 

The FEMA Hazard Mitigation Grant Program (HMGP), Pre-Disaster Mitigation (PDM) program, 
and Flood Mitigation Assistance Program (FMA) are competitive grant programs. HMGP is 
competitive within a state following a disaster declaration under Section 404 of the Stafford Act, 
while the PDM and FMA programs are an annual nationwide competition for funds prior to 
disaster occurrence for jurisdictions with FEMA-approved mitigation plans. AMEC knows from 
experience that in order to be successful with these programs, a community must submit a 
thorough application that addresses these key factors: 

 A technically feasible project definition/scope of work; 
 Alternatives; 
 Preliminary design; 
 Cost estimation; 
 Cost effectiveness; and 
 NEPA environmental considerations.  

2.3 Drainage and Master Planning Services 

Master planning efforts typically include hydrology & hydraulic modeling; benefit cost analysis; 
flood damage analysis; alternative studies; and floodplain boundary delineation.  AMEC will use 
hydrologic and hydraulic modeling to determine design flows and volumes distributed 
throughout the watershed.  Our staff understands the significant challenges associated with 
developing hydrologic and hydraulic models that work for both large and small subwatershed 
applications as well as in both urban and non-urban settings.  AMEC's engineering staff brings 
expertise in spatially-distributed hydrologic and hydraulic modeling and has extensive 
experience using CUHP 2005, UDSWMM, UD-SEWER, UD-POND, EPA SWMM5, HEC-RAS, 
HEC-HMS, HEC-GeoRAS, HEC-GeoHMS, River2D, and FLO-2D.  The goal of an alternative 
study is to develop alternatives and identify the approach that will mitigate potential flooding 
problems most effectively.  Alternatives could be combinations of conveyance, storage, and 
diversion at different locations along the waterway. Integration of water quality components will 
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be approved for each alternative.  All alternatives must be technically and legally feasible, and 
then evaluated using a computer model. The final selection also depends on the results of a 
cost-benefit analysis. 
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3.0 Project Understanding and Proposed Approach 
AMEC understands that the Town of Jamestown, in the aftermath of historic and disastrous 
floods and debris flows in September 2013, needs to develop a Stream Corridor Master Plan 
prior to reconstructing their community.  The Town has wisely issued a building moratorium until 
this study is completed so that the reconstruction process can be completed in a sustainable 
manner that will reduce the impact of future floods and debris flows.  Through our work on the 
Boulder County Hazard Mitigation Plan we understand that the Town has suffered through 
multiple floods and damaging events.  It’s time to break that cycle to reduce the suffering of 
Jamestown residents and rebuild for a sustainable future. AMEC understands that time is of the 
essence to complete this project so that the community can begin the rebuilding process.  The 
Master Plan effort must engage the community and reflect the goals and objectives of residents 
and Town leadership. 

AMEC’s approach is centered on understanding the physical processes that create flood and 
debris flow risk for Jamestown. This process is not simple, nor is it described well by standard 
FEMA modeling methods which focus predominately on clear-water flood flows rather than the 
debris avalanche that impacted Jamestown on September 11th. That is not to say these 
standard FEMA methods cannot be used successfully to administer DFIRM boundaries; but that 
inundation models such as HEC-RAS only describe a portion of the risk to Jamestown.  

Once the risks and alternatives have been characterized, they must be clearly communicated to 
the community of Jamestown so that the basis for the Stream Corridor Master Plan is 
understood. Without a clear understanding of the true risk that Jamestown faces, these 
decisions would be made in the dark, much like decisions made generations ago. AMEC can 
help the Jamestown community understand the hazards and associated risks, and we have the 
tools and skills to communicate those risks to the people who need to understand them. AMEC 
is uniquely qualified for this effort because we are leaders in geomorphological-based flood and 
debris flow studies, from the processes that drive a stream channel to move dramatically during 
large events, through risk and mitigation planning and finally infrastructure planning, design and 
construction.  We also understand the disaster recovery and hazard mitigation planning process 
and how that interfaces with this effort, including opportunities to obtain additional funding for 
mitigation efforts. 

AMEC’s approach to the requested Objectives in the RFP follow.  We applaud the Town for 
developing a set of thoughtful and practical Objectives.  

3.1 Objective 1: Assessment of Watershed 

AMEC's staff is well qualified in all aspects of watershed science, a discipline which combines 
an understanding of the response of the soil and geology to climatic inputs in both the short 
term (flooding and drought) as well as long term morphologic stability and ecology. We are 
familiar with many widely accepted hydrologic and hydraulic tools (e.g., HEC-HMS, VIC, CUHP, 
SWMM, River2D, and TR55/TR20) and analysis techniques (e.g., multiple regression, time 
series analysis) and can also offer advanced analytical approaches that range from 
mathematical programming to stochastic and non-parametric statistics. Our staff is particularly 
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strong in the application of statistical techniques to determine flood/drought frequency 
distributions, reconstruction of missing flow data, and analyzing system operations under 
streamflow sequences other than those observed in the historical record.  

 
AMEC has extensive experience mapping stream features, measuring channel geometries, performing pebble 
counts, and classifying geomorphic features in mountain river channels.  Above, AMEC staff performs pebble counts 
in a high alpine drainage in the photo on the left, and inspects the damage to Jamestown on the right. 

Mountain river channels, such as those located in the Front Range affected by the September 
floods, are controlled by a simple relationship between discharge, sediment supply, and 
morphological controls.  The September floods manifested devastating changes to channel form 
as a result of dramatically increased discharge (e.g., precipitation rates in excess of 2 inches 
per hour on saturated soils), increased sediment supply (e.g., debris flows), and altered 
morphological controls (e.g., plugged bridges).  The results of the changes to these fundamental 
variables are visible on the ground and in the photographs and videos seen in the national 
news.  Understanding the impacts of the flood, and how to move forward with recovery and 
rebuilding efforts, requires a clear definition of the flood’s impact to the landscape. 

Geographic Information Systems (GIS) provide a platform to organize, display, and model 
spatial data.  They reduce the complexity associated with detailed field mapping and data 
modeling efforts into a form that is easily digestible by resource managers and planners.  For 
this project, field-collected and existing spatial data will be combined into a GIS for use by all 
team members.  From this platform, spatial data can then be converted to other formats (e.g., 
AutoCAD) for use in additional planning and/or engineering efforts.   
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The core of the watershed assessment will be a GIS-based pre and post flood mapping and 
analysis that will define and quantify the destruction and stream channel migration observed 
during the flood. AMEC recognizes how important it will be for the Jamestown community to 
understand the spatial (i.e. map) layout of the physical hazard, the assets at risk (e.g., houses, 
water treatment plant, etc.), and the locations of potential mitigation options, and will thus use 
GIS to both improve analysis and the community’s interpretation of that analysis as well as the 
efficacy/practicality of various mitigation options. Many GIS datasets (e.g., parcel boundaries, 
FEMA flood zones) have already been acquired for the Town of Jamestown and the 
surrounding James Creek Valley.  Additionally the GIS database will be able to serve as a 
baseline tool from which future projects, modeling efforts, and planning decisions can be made.   

To enhance our use of GIS we will also utilize CommunityViz, award-winning community 
planning software that is used around the world to support informed, collaborative decisions 
about the future of communities (Figure 
1). CommunityViz will assist with the 
alternatives analysis and allow the 
Jamestown community to visualize 
options, analysis results, hazard 
mitigation and rebuild options. It also 
allows for community interaction in real 
time. Our project geomorphologist has 
great experience using this tool in 
multiple planning workshops, and we 
have teamed with Placeways, a local 
Boulder company and the original 
developers of CommunityViz, to assist us 
with scenario analysis.   

  

Placeways LLC is a Boulder-based 
software and services firm with nationally 
recognized expertise in GIS-based scena 
rio planning and public engagement for 
communities.  Its flagship product, 
CommunityViz®, is widely used throughout North America and 
the world for community planning, analysis, and visualization.  
Placeways consultants work with communities of all sizes, 
universities, leading planning firms, nonprofits, and numerous 
federal agencies. 
 
Placeways’ strong interest in flood and hazard assessment 
and planning includes the incorporation of tools in 
CommunityViz that interact with FEMA’s Hazus system, an 
integration currently being used by FEMA for a Sandy 
Recovery project on Staten Island. 
 
The mission of Placeways is to give people a new, clearer 
picture of their physical world and all its interrelated 
dimensions.  
The woman-
owned limited 
liability 
company was 
created in 
2005 as a 
spin-off from 
the 
philanthropic 
Orton Family 
Foundation.

A citizen using live CommunityViz software 
 during a public meeting to make a point. 
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Figure 1 CommunityViz as a Decision Support Tool.   

 
Software being used for natural hazard risk assessment and planning in Squamish, British Columbia 

To inform the Master Plan, it is important to understand the river’s behavior from a geomorphic 
perspective.  An initial town visit has revealed that in many places, the river scoured to bedrock 
dropping the base of the stream 6 feet or more (See Figure 2. Note the upstream geo-
referenced photo).  In other locations, major avulsions occurred resulting in the channel shifting 
a considerable distance.  Alluvial channels, such as reaches of James and Little James Creeks 
located in Town, form in response to both valley slope and flood regime.  They require areas of 
relatively less slope and an infrequent flood regime that works to gradually decrease stream 
base level.  Flood events like those observed in September 2013 create a dramatic drop in 
stream base level, and in response, the surrounding channels will now work to adjust to that 
change.  
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Figure 2 Existing DFIRM Data with Post-Event Photography.   
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A geomorphic classification of the stream configuration pre and post event will help determine 
how the channels may respond under the normal hydrologic regime and during future flood 
events.  While the Town of Jamestown has been advised to request a Rosgen classification, we 
have found this system to be too descriptive and prescriptive to adequately describe extremely 
dynamic fluvial systems impacted by debris flow (i.e., the subject of this study). We have great 
experience with Rosgen and can use this if it is your preference, but AMEC strongly 
recommends that the Town base their channel classification and mapping on prevailing process 
conditions and considers historic, contemporary, and future adjustments to these.  

A process-based classification system, such as Riverstyles (Brierley, G.J. and Fryirs, K., 20051), 
integrates process understanding applicable to debris flow dominated stream. AMEC’s 
geomorphologist, Graeme Aggett, has collaborated with the author of this scheme on projects in 
New Zealand and elsewhere. The GIS proposed for this project will facilitate the identification of 
sensitive parts of the stream corridor that require more attention to prevent degradation of the 
system.  This classification effort will require field mapping.  FEMA DFIRM channel cross 
sections will be re-surveyed in close proximity to those used for the development of the pre-
event flood zones.  These cross sections will be supplemented with the survey of additional 
features (e.g., bar crests, 
breaks in slope) that will 
enhance the creation of a 
DEM for post flood 
condition.   

Channel (or boundary) 
roughness data (required 
for the hydraulic 
modeling efforts 
proposed as part of 
objective 2) will be 
collected in the form of 
Wolman pebble counts.  
A Wolman pebble count 
is a method devised to 
minimize sample bias in 
the collection of channel 
grain size data.  In 
general, the grain size at 
the 84th percentile (i.e., 
84% of the sampled 
material is finer) is used 
for modeling under the 

                                                 
1 Geomorphology and River Management: Applications of the River Styles Framework. Blackwell 
Publishing, Oxford, UK, 398pp 

AMEC understands the nuances associated with effectively surveying a 
stream channel.  In the graphic below, the circled area in a) shows cross 
sections that were poorly chosen as they become parallel to the direction of 
flow and are relatively widely spaced.  This oversight during field survey 
resulted in a poor estimation of velocities through the riffle shown in b).  The 
field survey of stream channels contains many subtleties, such as that 
depicted in this example.  AMEC’s experience building terrain models for 
hydraulic modeling will greatly facilitate the efficient collection of channel cross 
sections.  
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assumption that larger particles have a greater influence on flow.  Pebble counts will need to be 
performed at several locations on James and Little James Creeks in order to properly 
characterize channel boundary roughness for the study area.  

AMEC understands that LiDAR (Light Detection and Ranging) data may become available for 
the study area.  We have knowledge and experience in all aspects of LiDAR data acquisition 
and processing, as well as extensive experience in the use of LiDAR for hydraulic modeling and 
river studies (Figure 3).  LiDAR enables the capture of extremely dense terrain data.  Having 
this data creates a virtual environment whereby resource managers can thoroughly test the 
impacts of decisions prior to implementation.  Managers can manipulate the surface to test the 
placement of instream flow structures, quickly map relic channels, and compute volumetric 
change in mass wastage events (e.g., channel avulsions, debris flows).  AMEC will use it to 
focus field mapping, hydraulic modeling, and stream restoration planning efforts.  For example, 
field survey can be limited to recreating the FEMA cross sections as other features will be 
captured in the LiDAR data. 

Figure 3 LiDAR 

 
AMEC geomorphologists have authored several academic journal articles on the value of using LiDAR data in river 
studies as shown in Figure 3.  The graphic on the left shows how the point cloud is processed to differentiate above 
ground features (e.g., vegetation) from the channel surface.  The graphic on the right shows identified avulsion 
hazard zones identified using the resulting surface. 
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AMEC has much experience evaluating channel flood and migration zones (Figure 4) involving 
a combination of field survey, interpretation and mapping in preparation for hydrologic and 
hydraulic calculations.  Dr. Aggett assisted in development of a methodology to assess and 
define channel migration zones.  The methodology was demonstrated on the Naches River in 
the mountains of Washington State to predict the potential for flood flows to move the river out 
of its existing channel (i.e. to avulse).  Additional recent examples include testing the hydraulic 
performance of instream structures and mapping sediment deposits downstream from a Federal 
Superfund site in the Sierra Nevada Mountains of California.   

Figure 4 Channel Migration Zones.   

 
Conceptual representation of a channel migration zone delineation.  
Former, or relic, channels are included with hydraulic model output to 
identify likely zones of channel avulsion or migration. 

Objective 1 Deliverable: An electronic basemap that includes existing topography, property 
lines, infrastructure, pre- and post-flood river alignment and cross section locations. 
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3.2 Objective 2: Hydrologic Analysis 

The goal of Objective 2 is to evaluate the hydrologic regime of the watershed above Jamestown 
in order to determine the hydraulic behavior of regulatory (e.g. 100 and 500 year floods) flood 
events under the current, post-flood, conditions. Hydrologic analysis entails the quantity and 
timing of flows within a watershed. Hydraulic analysis concerns the depth and speed of that flow 
through channels and flood plains.  HEC-HMS (Hydrologic Engineering Center – Hydrologic 
Modeling System, as shown in Figure 5) will be used to perform the hydrologic calculations and 
HEC-RAS will be used to perform the hydraulic calculations. 

Figure 5 HEC-HMS Hydrograph Analysis 
HEC-HMS is a lumped 
hydrologic watershed model 
that provides flow rate 
estimates over time (termed a 
“hydrograph”) for locations of 
interest within the watershed.  
For example, a HEC-HMS 
analysis will show, for a given 
rainfall event or series of 
events, the flow rate entering 
the upstream boundary of the 
project and the flow rate in 
each tributary as it enters a 
stream. Watershed conditions, 
vegetation, slope, soils, and 
meteorological information are 
all input to the model. 

Pre-flood hydrologic analysis resulted in the current 100 and 500 year flows for James and Little 
James Creeks. The flow rates for these recurrence intervals may have changed over time due 
to changes in the watershed, e.g., forest fires that affect the flow response to rainfall. Therefore 
a HEC-HMS model will be developed to satisfy this objective. If it is found that the 100-year and 
500-year flow rates have changed substantially, a separate CLOMR will need to be submitted (a 
“hydrology” CLOMR which is separate from the “hydraulic” CLOMR being prepared in Objective 
3). We assumed only an HMS analysis will be performed for this project, and not a full 
hydrologic CLOMR. 

HEC-RAS (Hydrologic Engineering Center – River Analysis System) performs 1D hydraulic 
calculations for steady and unsteady flow in natural and constructed channels. Using the flow 
rates generated in an HEC-HMS analysis, calculations are performed based on energy and 
mass continuity to determine flood plain extents. For this analysis, the field data collected as 
part of Objective 1 and HEC-HMS output will be used to populate the HEC-RAS model.  Flood 
surfaces for the current (post-flood) channel configuration will be developed for calculated 1, 5, 
10, 50, 100, and 500 year flood events.   
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The HEC-RAS system has the ability to quite rapidly compute water surface profiles and 
velocities for several different characterizations of the system under study. Modifications can be 
made to channel geometry and flow data, and ‘plans’ can be formulated by selecting a particular 
geometry and/or flow file. This enables comparisons between existing and future channel and 
flow conditions for example, to assess the impact of channel placement on flood inundation 
extents for various flows. 

 
HEC-GeoRAS is a GIS-based pre- and post-processor that facilitates the parameterization of 
HEC-RAS with channel geometry, roughness, and other hydraulic parameters.  It is a tool that 
facilitates the connection between the 1-D calculations of open channel flow and the various 
factors controlling the river.  By organizing all of the project datasets within the same GIS 
framework, hydraulic information can then be extracted for use in additional planning and 
engineering efforts.  Channel cross sections and profiles can be easily extracted for use in 
AutoCAD. 
 
Objective 2 Deliverable: Profiles and cross sections for existing conditions for the 1, 5, 10, 50, 
100 and 500 year events.   

 

AMEC has experience modeling hydraulic scenarios through the manipulation of terrain data for effective 
resource management.  The figure above shows the potential results of engineering log jams into stream 
channels in order to deflect or dissipate flood energies.  The graphic in a) shows that under flood conditions, 
this channel exerts considerable shear stress against the bank located next to an important transportation 
route.  The stream has a high potential to destroy the road as the channel avulses in the direction of the white 
arrows.  If a log jam is engineered into the channel as shown in b), the shear stress dissipates along the road, 
with more of that flood energy deflected into the relic channel running directly north and south in the image.    



 

Town of Jamestown Stream Corridor Master Plan  P a g e  | 16 
Response to Request for Proposal # 001    

3.3 Objective 3: Prepare Conceptual Design Drawings 

The Town of Jamestown has significant challenges in deciding how best to rebuild the Town 
and stabilize the river channel.  The valley is relatively narrow so the amount of buildable land is 
limited.  The valley and surrounding landscape is fairly steep, contributing to significant flood 
energy in response to large rain events.  James Creek has a history of migrating towards Main 
Street during flood events.  Lastly, many homes and yards were destroyed by the floods, and 
the owners of those properties will be anxious to rebuild.   

The project GIS will support the conceptual design of alternative channel locations.  Channel 
configurations can be designed considering all of the project data in a spatially-explicit setting – 
field-collected geomorphic data and hydraulic modeling results.  By porting HEC-RAS results 
into the GIS, planners and managers can explicitly see how the modeled flood surfaces affect 
both private property and community infrastructure. 

Alternative rebuild options will be developed from the field assessment and hydrologic and 
hydraulic modeling efforts in a collaborative effort with town offices and townspeople. AMEC 
engineers and scientists have a history of collaborating 
on projects that use sound science to guide sound 
engineering.  Each developed alternative, from putting 
the channel back to its original location to leaving the 
channel in its current configuration will contain some 
level of risk.  AMEC will work to ensure that the 
associated risk is clearly communicated with each 
option in a multi-faceted collaborative process. 

Once the preferred alternative has been selected, 
AMEC will proceed with developing a Conditional Letter 
of Map Revision (CLOMR) for submission to FEMA.  
This work effort will include re-creating the model used 
for the original detailed study of the area to create a baseline or “effective model”.  This model 
will be used along with the conceptual hydraulic model to create a “corrected effective” model 
which reflects current conditions.  The corrected effective model will then form the basis of the 
CLOMR model, which will incorporate the conceptual preferred alternative to reflect the design 
approach. 

This model will be delivered along with all of the documentation necessary to make a submittal 
to FEMA, including supporting narrative, quality control tables, annotated FIRM, workmaps 
depicting new floodplain boundaries as well as profiles and typical cross sections.  These 
products will be delivered in both hardcopy and electronic format along with the appropriate 
FEMA MT-2 forms necessary for a complete submittal to the reviewing agencies. 

Objective 3 Deliverable: Technical Memorandum and CLOMR submission materials. 

AMEC is well-versed at successful 
CLOMR submissions. A successful 
CLOMR will require that base mapping in 
electronic format suitable for digital 
sampling as well as CADD work in a 
compatible horizontal and vertical datum 
will be available (1.2 vertical ft accuracy), 
and that the final location and configuration 
of all crossings and stream stabilization 
features will be complete. In addition, in 
order to make a FEMA CLOMR submittal, 
an Endangered Species Act clearance 
document must be provided as well as 
proof of community acceptance of the 
proposed improvements. 
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3.4 Objective 4: Community Meetings 

Overview 

This section describes our approach to the items listed under Objective 4 in the RFP.  Meetings 
and community engagement will be critical to the success of the effort so that there is public 
input and ‘buy in’ on the solution(s) proposed.  These meetings will occur at the planning 
committee, community and individual level.  We propose to have a planning committee meeting 
associated with each RFP Objective, thus AMEC will facilitate three primary planning meetings 
with the planning committee and two public workshops.   

The first meeting would be a kickoff meeting with the planning committee.  At this meeting we 
will discuss the project approach, timeline, and data needs. We will also identify potential 
stakeholders to involve in the Master Plan.  These may include local, state and federal agencies 
that have significant interests in Jamestown or that have information to help support the 
planning effort.  Other stakeholders important to involve in the process may include 
representatives of local businesses, land planners and attorneys, other community groups and 
the general public.  It will be important to coordinate closely with Colorado Office of Emergency 
Management, Boulder County, Colorado Department of Local Affairs and FEMA officials 
engaged in the recovery process.  

Facilitate community engagement plans to solicit suggestions and ideas  

AMEC will facilitate community forums to incorporate suggestions and ideas for moving the 
community forward.  AMEC and the planning committee will work together to define an outreach 
strategy to involving the public and to document results.  A plan for public involvement will be 
discussed at the kickoff meeting.  AMEC will assist with public engagement efforts by drafting 
proposed text for public notices, press releases, educational briefings, social media outreach 
and website postings.  We will take full advantage of existing community involvement and public 
notification mechanisms.  This could involve the use of existing citizen groups (such as CERT 
teams, intermountain alliance, etc), in combination with a public workshop.  AMEC will 
incorporate and build upon any previous community engagement efforts that Jamestown has 
undertaken since the September flood event. 

AMEC has extensive community engagement experience in its hazard mitigation and FEMA 
RiskMAP floodplain mapping projects.  A three-tiered approach is typically used in these efforts 
that consist of: 

 Engage the targeted audiences through 
interactive dialogue including such forums as 
meetings, workshops and open house events; 

 Educate the targeted audiences through a 
listen and learn process such as neighborhood 
association presentations, information booths, 
and briefings to elected officials; and 

 Inform the targeted audience through one-way 
communication such as written outreach 
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materials, websites, and news media. 
 

It will be important to use various methods of outreach with residents of Jamestown.  We 
propose two public workshops in combination with a public survey (both online and hardcopy) to 
gather the necessary input. The first meeting will be held to inform the public about the planning 
project, educate the public about the flood hazards and risk in Jamestown, and gather initial 
feedback.  The second workshop will be used to gain input on the preferred alternative. AMEC 
understands some residents may be displaced and unable to attend meetings in-person. We will 
make available web conferencing software to ensure that interested residents may actively 
participate when possible.  

Alternatives Analysis and Prioritization Methods 

In addition to using the CommunityViz tool described in Objective 1 AMEC suggests using the 
model of mitigation activities and best management practices promoted by Disaster Mitigation 
Act, Flood Mitigation Assistance, and the National Flood Insurance Program’s Community 
Rating System in reviewing mitigation alternatives to reduce future impacts to the Town.   Flood 
mitigation measures based on this approach present alternatives in the following six categories: 

 Prevention 
 Property protection 
 Emergency services  
 Structural projects 
 Natural resource protection  
 Public information programs 

Coordinate with Land Planners and Attorneys 

Land planners and attorneys including Boulder County officials that will need to be coordinated 
with will be identified at the project kickoff meeting.  The officials may be engaged with a 
combination of involvement in public and planning committee meetings or separate meetings.  
AMEC assumes two additional meetings for coordination outside of the planning committee and 
community meetings discussed. 

Participate in discussions with individual property owners  

AMEC staff will participate in discussions with individual property owners regarding the Master 
Plan.  This will be done in a combination of one on one personal and phone interviews, 
community surveys, and public workshops.  A survey will be designed to capture input including 
concerns about the project, ideas and solutions, and contact information for further follow-up. 
Follow-up personal interviews will be targeted with individuals that indicated a desire for 
additional contact, and also discussions with those directly impacted by the flood event and the 
proposed alternatives.   

This assumes a maximum of 24 personal interviews over a two week period. 
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Document options from community meetings and property owners  

Options suggested from property owners will be documented through the survey tool mentioned 
previously.  Community meeting input will be captured from comment forms and written records 
of meetings.  AMEC will summarize public input received and highlights of personal interviews 
(anomalously if requested) in written form for distribution to the planning committee.  Sign in 
sheets will be provided for all meetings.  The second public workshop will be used to present 
the three alternatives.  The public will be provided an opportunity to ‘vote’ on the preferred 
alternative in a ‘charette’ style workshop, using sticky dots or other similar planning methods.  
AMEC assumes that public workshops will be held in Boulder, but could arrange one or both in 
Jamestown if desired. 

Presentations to the Town Board and community for approval and acceptance  

AMEC will provide two presentations to the Town Board.  The initial presentation will provide the 
initial alternatives for Town Board review.  The preferred alternative from the Town Board’s 
perspective will be collected at this meeting.  A second presentation will focus on refinement 
and approval of the preferred alternative based on input from the public workshop. In addition to 
these presentations AMEC will attend monthly town meetings to provide a brief status report on 
activities and upcoming milestones.  AMEC assumes that Town Board presentations will be 
held in Boulder. 
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4.0 Key Personnel Qualifications 
AMEC has assembled a highly-qualified team to conduct the investigations and other related 
activities needed to address the Town of Jamestown’s request for development of a Stream 
Corridor Master Plan. Key staff biographical sketches illustrating each team member’s relevant 
experience and background are provided below. In the interest of the reviewers' time, we have 
targeted featured staff resumes to relevant work experience (provided in Appendix A). Full 
resumes including a broader selection of work experience, education, publications, and other 
qualifications are available upon request.  

The AMEC team's proposed organization and management structure is displayed in the figure 
below. The team includes a project manager, a principal-in-charge/senior water resources 
expert, and a quality assurance/quality control (QA/QC) officer along with four technical teams. 
The technical teams have been assembled according to the important technical areas involved 
in the development of the Stream Corridor Master Plan. 

AMEC Team Organizational Chart 

 
 

Project QA/QC 

Marco Aieta, PhD, PE 

Project Manager 

Len Wright, PhD 

River Science 

Graeme Aggett, PhD 

Luke Swan 
Mack Chambers 
Hanna Sloan, PE 

Green Mountain 
Surveying 

Sam Knight 

Infrastructure 

John Loranger, PE, 
CFM 

Joel McGuire 

Outreach/Facilitation 

Len Wright, PhD 
Jeff Brislawn, CFM 

 
Hanna Sloan, PE 

Placeways, LLC 
Doug Walker 

Amy Anderson 

Jeff Brislawn, CFM 

Inter-Government 
Liaison

Town of Jamestown 

Mayor Schoedinger 

Principal-in-Charge, 
Senior Water 

Resources Expert

Ben Harding, PE 
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The project manager for this work is Dr. Len Wright, who has more than 25 years of experience 
in conducting and directing water resources planning and management studies, water rights 
studies and model development projects. Dr. Wright has been proposed as Project Manager for 
his experience in organizing complex project objectives. 

As project manager, Dr. Wright will:  

 Work with the Town of Jamestown to thoroughly identify project requirements, performance 
criteria, budget, schedule, intermediate and final deliverables and the project-specific QA/QC 
plan; 

 Give direction to the team and assist technical team leaders; 
 Allocate resources; 
 Ensure that schedules, cost and quality goals for all intermediate and final deliverables are 

met; 
 Maintain clear and continuous communication with the Town of Jamestown throughout the 

entire life of the contract, including monthly progress reports, and  
 Have the ultimate responsibility for the success of the project. 

As the QA/QC Officer, Dr. Aieta will ensure that all project deliverables meet or exceed 
contractual requirements. In his role as Principal-in-Charge, Mr. Harding will be responsible for 
committing the resources of AMEC as necessary to ensure that the Project Manager has the 
resources available to perform all work requirements. Mr. Harding will also be available at any 
time to the Town of Jamestown to discuss the work and any issues related to quality, schedule 
or budget. Should problems be identified, Mr. Harding will work with the Project Manager to 
ensure that the specific problems are identified and will work to implement the most efficient and 
effective solution.  

Len Wright, PhD 
Project Manager 

Dr. Wright specializes in applied hydrology and hydraulics related to the planning, design, and 
management of infrastructure projects. The success of these projects requires an integrated 
understanding of both the natural hydrologic system as well as the built environment. His 
approach to these problems includes the use of simulation and risk analysis tools. Dr. Wright 
has worked in both private consulting and academia, both domestically and internationally, and 
has experience with client development, project management and delivery, and budget 
management. His expertise includes: 

 Hydrologic and hydraulic process measurement and simulation 
 Risk analysis and operations research methods in support of decision making 
 Infrastructure planning and asset management 
 Integrated solutions to watershed-based quality and quantity management problems 

Benjamin L. Harding, P.E. 
Principal-in-Charge, Senior Water Resources Expert 

Mr. Harding brings to this work more than 40 years of diverse experience in civil engineering 
involving water quality, wastewater treatment, water supply and water resources engineering.  
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His practice has focused on the design, development, and application of hydrologic and 
river/reservoir system models, decision support systems, hydraulic models, water quality 
models, GIS, and databases, and application of those tools to develop practical water resources 
solutions.   This experience includes twenty-five years of project management, successfully 
directing multi-disciplinary teams of engineers, scientists, and  programmers in projects 
spanning the breadth of water resources planning and management.  Mr. Harding has served 
as an expert witness in toxic tort litigation and in inter-state water allocation litigation.  

In addition to his technical experience and expertise, Ben brings a local perspective and 
commitment to this work.  He grew up in Boulder and attended Boulder public schools, along 
with classmates from mountain communities, including Jamestown.  He was on the ground 
sandbagging in Boulder during the 1969 flood.   He has driven, hiked and cycled all through the 
Lefthand and James Creek drainage; over the last forty years he has ridden his bicycle to 
Jamestown hundreds of times.  

E. Marco Aieta, PhD 
Project QA/QC 

Dr. Aieta works with AMEC’s clients to provide planning, technology and policy solutions to 
meet regulatory and infrastructure challenges in the areas of water management and supply.  
He brings broad practical experience in strategic planning and development, program and 
project management, contract negotiations, quality assurance/quality control, financial planning, 
decision analysis, alternative delivery, technology selection and design. His expertise will be 
used to ensure project deliverables satisfy the unique needs of this project. 

Graeme Aggett, PhD 
Project Scientist/Geomorphology 

Graeme Aggett is an Associate at AMEC Environment and Infrastructure, and is the Water 
Practice Lead. His key role in the company is conceptualizing, developing, implementing, and 
directing projects involving hydrologic, hydraulic and fluvial geomorphic problems focused on 
landslides, debris flows, and riverine flood flows and forecasting, and understanding how the 
natural setting and human land use in a watershed determine slope stability and the shape and 
behavior of associated river channels. Graeme works effectively with multi-disciplinary and 
stakeholder teams to develop an effective geomorphological approach to river management that 
can mitigate flood and landslide damages. 

Jeff Brislawn, CFM 
Hazard Mitigation Lead/Associate 

Jeff is the Hazard Mitigation Lead / Associate in AMEC’s Hazard Mitigation and Emergency 
Management Program and has over twenty one years of experience in Emergency 
Management, GIS and mitigation planning work for state and federal governments, as well as 
technical assistance to local governments. Jeff has been the project manager on over twenty 
Disaster Mitigation Act (DMA) compliant local and state hazard mitigation plans, including 
Boulder County’s original plan, and provided GIS-based risk analysis in support of many others. 
All of these planning efforts involved planning team and public meeting facilitation and the 
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identification of hazard mitigation priorities based on identified risk.  Jeff has also facilitated 
emergency exercises and an innovative stakeholder engagement forum around drought 
preparedness. Jeff is experienced with Federal Emergency Management Agency (FEMA) 
mitigation grant programs and has assisted local and state governments with the development 
of technically feasible, cost effective and environmentally sound mitigation project applications.  
Jeff is an experienced user of FEMA’s benefit cost analysis software modules and HAZUS, 
FEMA’s multi-hazard loss estimation software for flood, earthquake and hurricanes.  Prior to 
AMEC Jeff provided GIS and natural hazards mitigation technical assistance to the FEMA 
Mitigation Division during times of disaster, travelled to disaster areas, wrote reports, trained 
staff, and engaged in community outreach as a Disaster Assistance Employee (DAE). Jeff also 
worked as a mitigation specialist for the Colorado Office of Emergency Management and 
maintains long-standing relationships with staff there as well as the Colorado Water 
Conservation Board.  Jeff’s academic experience in engineering/environmental geology 
provides a strong earth sciences background to his work in natural hazards risk assessments 
and GIS. Jeff is a Certified Floodplain Manager and AMEC Certified Project Manager. 

John Loranger, PE, CFM 
Technical Lead/Infrastructure 

Mr. John Loranger has over 8 years of professional engineering experience, including the 
design of storm sewer systems, drainage facility design, master planning, stream restoration, 
dam breach analysis, floodplain modeling and the design of open channels systems.  John is 
skilled in the application of engineering software and computer modeling.  He is experienced 
with CUHP and SWMM and UDFCD design engineering software.  He has performed 1D and 
2D hydraulic modeling and steady and un-steady state hydraulic modeling as well as research 
and analysis, with published findings.  John also has extensive experience in spatial hydrology 
and hydraulics using GIS-based models integrated with digital watershed maps and digital 
elevation models.  He has served as project engineer/project manager on the several master 
drainage plans and has performed hydrologic and hydraulic analysis on multiple high gradient 
mountainous creeks. 

AMEC Team Support Staff 
 

River Science 

Luke Swan 
Watershed Scientist 

Mr. Swan is a fluvial geomorphologist with seven years of experience in the study of watershed, 
river, and water resource problems. His focus has been in the application of hydrology and 
hydraulic models, spatial models, and geospatial tools to guide the development of efficient, 
practical solutions. Mr. Swan has demonstrated proficiency in a range of topics, including field 
methods and survey, geomorphic mapping and interpretation, GIS analysis, spatial database 
design and creation, softcopy photogrammetry, and hydrologic and hydraulic modeling. He has 
determined and mapped sediment transport patterns and pathways to optimize the design and 
placement of sediment control best management practices (BMPs). He has developed data 
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models, combining high-resolution terrain data and two-dimensional hydraulic model output 
(River2D), to assess the impacts of river management decisions on stream habitat and channel 
migration hazards. He has calibrated and populated hydrologic models (VIC and PRMS) for use 
in statewide water resource planning, as well as to determine the optimal treatment for a federal 
Superfund mine site.  

Mack Chambers 
GIS Specialist   

 Mr. Chambers is a GIS Specialist with over 14 years of experience that includes spatial 
analysis, cartographic design and map book creation, development of spatial data, and detailed 
QA/QC.  Mack’s current work includes GIS-based hazard risk analysis for multiple state and 
local mitigation plans.  In addition he has supported mapping for Community Wildfire Protection 
Plans, FEMA map modernization efforts, digitizing and georeferencing flood maps and mapping 
impervious surfaces, interpretation of aerial imagery, 3D-modeling for viewshed analysis, 
production of presentation-quality graphics, figures, and maps for a wide variety of clients.  
Mack has recently developed figures for water rights projects to be used in deposition, litigation, 
and testimony. 

Hanna Sloan, PE 
Water Resources Engineer 

Ms. Hanna Sloan has more than 13 years of experience in water resources planning and 
management. She has diversified experience including water supply, demand, and 
management planning; drought and conservation planning; water rights analyses; groundwater 
and surface water investigations; and water quality studies. Ms. Sloan has a variety of field skills 
including surveying stream cross sections, conducting streambed conductance tests, performing 
annual groundwater level measurements, and water quality monitoring. She has been 
responsible for organizing and mobilizing large field efforts comprised of numerous agencies 
such as the Colorado Department of Public Health and Environment and U.S. Geological 
Survey. Her undergraduate research comprised a significant field component to assess source 
water activities potentially causing high turbidity levels in James Creek. Ms. Sloan assisted in 
the development of management techniques to decrease sediment loading to protect water 
quality for the Town of Jamestown, primarily to meet state water quality standards for drinking 
water. The results of the study formed a baseline for information that has been expanded upon 
by subsequent University of Colorado students. She then conducted further research as a 
Program Assistant for the James Creek Watershed Initiative.  

Infrastructure 
 
Joel McGuire, CFM 
Senior Project Manager 

Mr. McGuire has over 25 years experience in the field of Civil Engineering with an emphasis on 
Water Resources.  He has extensive experience in the area of floodplain management 
including, riverine hydraulics, bridge scour, stream restoration and wetland mitigation.  He is a 
Certified Floodplain Manager (CFM), and has worked closely with both public and private clients 
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to formulate flood hazard mitigation plans, design floodproofing measures and resolve flood 
boundary issues.  He is adept with mathematical modeling of fluvial systems, including bridge 
and culvert hydraulics, stream stability / sediment transport, and decision support.  Mr. McGuire 
has a thorough understanding of watershed management, ranging from project hydrology 
formulation to land use planning related to nutrient transport issues, and has been involved in 
the design of many bridges and channels. 

Outreach/Facilitation 
 
Doug Walker 
Placeways - President and Principal 

A nationally recognized developer and practitioner of decision-support and visualization tools, 
Mr. Walker brings over 25 years of experience in software and applications to consulting and 
development projects. In addition to a wide variety of other innovative software applications, he 
is best known for CommunityViz, the visual scenario planning software whose development and 
application he has spearheaded since 2001. 

Mr. Walker's extensive career at the forefront of innovative software development gives him 
broad knowledge of best practices and creative approaches for all aspects of a project, 
including project management, design, development, and deployment. His strongest specialties 
are the "listening" and design phases, during which the task is to deeply understand users' 
needs and then translate them into feasible solutions. His projects are also notable for their 
collaborative communication style and efficient use of time and resources. During his career he 
has also been a systems engineer, a research director, and a senior executive for two major 
U.S. technology corporations. In addition to advanced business and leadership training, he 
holds a B.A. in physics from Carleton College and an M.S. in electrical engineering from the 
University of Illinois. His passion is for technology as a bridge that connects people to 
information, insight, and one another. 
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5.0 List of References 
Contact information for references are included below. 

Boulder County Multi-Hazard Mitigation Plan 

Client: Boulder County 
Contact: Merrie Leach  
Phone: (970) 356-4000 x 3996  
Fee: $79,000  

City of Woodland Park FEMA Grant for Stream Stabilization/Critical Infrastructure 
Protection 

Client: City of Woodland Park 
Contact: Bill Alspach 
Phone: (719) 687-5213 
Fee: $7,500  

Buckley Air Force Base Master Drainage Plan 

Client: Buckley Air Force Base 
Contact: Laurie Fisher 
Phone: (720) 847-6308 
Fee: $200,000 

Stormwater Drainage Study and Master Plan 

Client: Town of Pinedale, Wyoming 
Contact: Randy Hubbard 
Phone: (307) 367-4136  
Fee: $180,000 

Hydrology and Hydraulics On-Call 

Client: CDOT Region 5 
Contact: Walt Buckholtz 
Phone: (970) 385-1445 
Fee: $100,000 

 



 

Town of Jamestown Stream Corridor Master Plan  P a g e  | 27 
Response to Request for Proposal # 001    

6.0 Proposed Work Schedule 
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Day 0 7 14 21 28 35 42 49 56 63 70 77 84
Week # 0 1 2 3 4 5 6 7 8 9 10 11 12

Objective Task

1 Watershed Assessment
GIS with existing data
Field survey
Stream assessment
Stream Analysis
Map

2 Existing Condition H&H
HEC_HMS
HEC_RAS
Plans and Profiles

3 Alternative Conditions
a) 1 - existing w/ crossing
a) 2
a) 3
a) 4
b) details
Technical Memorandum
CLOMR

4 Meetings
Town Meetings
Project Meetings
Citizen Interviews

Percent Budget Spent (after completion of each Objective) 19% 34% 78% 100%

MILESTONE 1 2 3 4

KICK OFF

ALTERNATIVE
DEVELOPMENT RESULTS NEXTSTEPS
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7.0 Itemized Fee Proposal 

 

 

Placeways, LLC Placeways, LLC
STAFF Aieta Harding Aggett Wright Brislawn Loranger McGuire Sloan Swan Chambers Walker Anderson Knight

POSITION
Professional 

Level 35
Professional 

Level 25
Professional 

Level 23
Professional 

Level 20
Professional 

Level 18
Professional 

Level 15
Professional 

Level 15
Professional 

Level 15
Professional 

Level 12
Technician 

Level 14
Principal

Planning Serv. 
Director

Surveyor

HOURLY RATE $250 $220 $191 $152 $138 $111 $109 $107 $85 $67 $180 $150 $110 $72
Objective 1: Assessment of Watershed

Hours 8 4 4 16 8 4 0 24 72 32 0 0 20 0 $452
Phase Total 8 4 4 16 8 4 0 24 72 32 0 0 20 0 $452 $21,132

Objective 2: Hydrologic Analysis

Hours 0 4 4 12 8 12 0 8 96 22 0 0 0 0 $100
Phase Total 0 4 4 12 8 12 0 8 96 22 0 0 0 0 $100 $16,534

Objective 3: Prepare Conceptual Design Drawings

Hours 16 4 16 32 24 40 128 8 108 28 0 0 0 8 $525
Phase Total 16 4 16 32 24 40 128 8 108 28 0 0 0 8 $525 $47,569

Objective 4: Community Meetings

Hours 0 4 24 32 24 0 8 48 8 16 4 8 0 6 $471
Phase Total 0 4 24 32 24 0 8 48 8 16 4 8 0 6 $471 $24,208

Total Hours 24 16 48 92 64 56 136 88 284 98 4 8 20 14 952
Total Cost $6,000 $3,520 $9,168 $13,939 $8,830 $6,229 $14,834 $9,410 $24,270 $6,566 $720 $1,200 $2,200 $1,009 $1,548 $109,443

In-kind labor $9,520

Note: Unless specified otherwise, we may assign personnel other than those defined in the estimate either by name, title, or rate, TOTAL $99,923
when the Scope of Work would be better accomplished by doing so. If other personnel are utilized they will be billed at the appropriate 

category rate based on the enclosed rate schedule. This will not impact any maximum cost defined for the scope of work defined in this estimate.

Expenses Total

Project Admin 
and Report 
Production
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8.0 Itemized In-Kind Services 
AMEC is committed to providing Colorado communities with sustainable and effective solutions 
to complex risk conditions. AMEC has committed significant resources to this project. In addition 
to donating Dr. Marco Aieta’s and Mr. Ben Harding’s labor to the project, AMEC has offered all 
professional staff on the project at discounted rates, an approximately 20% discount from 
standard municipal rates. The total in-kind labor contributions to the project are $9,500.  In 
addition, AMEC has donated $11,700 in labor costs directly attributable to tasks required for the 
completion of Objective 1.  The total in-kind contribution from AMEC for the successful 
completion of this project is approximately $41,200. 
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9.0 Firm Insurance Certificates 
A copy of AMEC’s Certificates of Professional Liability Insurance, Automobile Liability 
Insurance, Workers’ Compensation and Commercial General Liability Insurance follow.
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CERTIFICATE OF LIABILITY INSURANCE
 DATE(MM/DD/YYYY)      

 04/24/2013

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to   
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the 
certificate holder in lieu of such endorsement(s).

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS 
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES 
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED 
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

PRODUCER

Aon Risk Services Northeast, Inc.
Morristown NJ Office
44 Whippany Road,  Suite 220
Morristown NJ 07960 USA 

PHONE
(A/C. No. Ext):

E-MAIL
ADDRESS:

INSURER(S) AFFORDING COVERAGE NAIC #

(866) 283-7122

INSURED

AMEC Holdings Inc.
2020 Winston Park Drive
Suite 700
Oakville ON L6H 6X7 CAN 

16535Zurich American Ins CoINSURER A:

40142American Zurich Ins CoINSURER B:

22667ACE American Insurance CompanyINSURER C:

INSURER D:

INSURER E:

INSURER F:

FAX
(A/C. No.): 800-363-0105

CONTACT
NAME:

COVERAGES CERTIFICATE NUMBER: 570049709076 REVISION NUMBER:
THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS 
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. Limits shown are as requested

POLICY EXP 
(MM/DD/YYYY)

POLICY EFF 
(MM/DD/YYYY)

SUBR
WVD

INSR 
LTR

ADDL 
INSR POLICY NUMBER  TYPE OF INSURANCE LIMITS

GENERAL LIABILITY

COMMERCIAL GENERAL LIABILITY

CLAIMS-MADE OCCUR

POLICY LOC

EACH OCCURRENCE

DAMAGE TO RENTED 
PREMISES (Ea occurrence)

MED EXP (Any one person)

PERSONAL & ADV INJURY

GENERAL AGGREGATE

PRODUCTS - COMP/OP AGG

X

X

X X

GEN'L AGGREGATE LIMIT APPLIES PER: 

$1,000,000

$100,000

$10,000

$1,000,000

$2,000,000

$2,000,000

C 05/01/2013 05/01/2014G24553401

PRO-
JECT

AUTOMOBILE LIABILITY

ANY AUTO

ALL OWNED 
AUTOS

SCHEDULED
 AUTOS

HIRED AUTOS NON-OWNED 
AUTOS

BODILY INJURY ( Per person)

PROPERTY DAMAGE
(Per accident)

X

X

X X

BODILY INJURY (Per accident)

$1,000,000A 05/01/2013 05/01/2014 COMBINED SINGLE LIMIT
(Ea accident)

BAP 9483148-02

EXCESS LIAB

X OCCUR 

CLAIMS-MADE AGGREGATE

EACH OCCURRENCE

DED 

$1,000,000

$1,000,000

05/01/2013UMBRELLA LIABC 05/01/2014XOOG27238671

RETENTION

X

E.L. DISEASE-EA EMPLOYEE

E.L. DISEASE-POLICY LIMIT

E.L. EACH ACCIDENT $1,000,000

X OTH-
ER

WC STATU-
TORY LIMITS

B 05/01/2013 05/01/2014

$1,000,000

Y / N

(Mandatory in NH)

ANY PROPRIETOR / PARTNER / EXECUTIVE
OFFICER/MEMBER EXCLUDED? N / AN

WORKERS COMPENSATION AND 
EMPLOYERS' LIABILITY

If yes, describe under 
DESCRIPTION OF OPERATIONS below

$1,000,000

WC350486612

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (Attach ACORD 101, Additional Remarks Schedule, if more space is required)

CANCELLATIONCERTIFICATE HOLDER

AUTHORIZED REPRESENTATIVEAMEC USA Holdings Inc.
2020 Winston Park Drive, Suite 700
Oakville ON L6H 6X7 CAN 

ACORD 25 (2010/05)
©1988-2010 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE
EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN ACCORDANCE WITH THE
POLICY PROVISIONS.
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77641
51530

55671
20776

65040
27077

55707
35433

54472
37552

07604
43402

32171
10073

63133
44123

54200
76727

24203
57720

00777
77770

70007
07007

77777
77707

07070
00735

25677
11545

60007
40235

33326
13045

07462
73334

31264
51075

63237
71716

70000
75663

37343
06754

00746
22372

06527
55407

47223
76424

33115
07532

33771
70230

14075
36233

75216
75100

77756
16335

17655
40777

77770
70007

07007
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51
97

CERTIFICATE OF LIABILITY INSURANCE DATE(MM/DD/YYYY)
04/24/2013

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to   
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the 
certificate holder in lieu of such endorsement(s).

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS 
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES 
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED 
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

PRODUCER
Aon Risk Services Northeast, Inc.
Morristown NJ Office
44 Whippany Road,  Suite 220
Morristown NJ 07960 USA 

PHONE
(A/C. No. Ext):
E-MAIL
ADDRESS:

INSURER(S) AFFORDING COVERAGE NAIC #

(866) 283-7122

INSURED
AMEC Environment & Infrastructure, Inc.
Lakeside Center
1979 Lakeside Parkway, Suite 400
Tucker GA 30084 USA 

40142American Zurich Ins CoINSURER A:

INSURER B:

INSURER C:

INSURER D:

INSURER E:

INSURER F:

FAX
(A/C. No.): 800-363-0105

CONTACT
NAME:

COVERAGES CERTIFICATE NUMBER: 570049715197 REVISION NUMBER:
THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS 
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. Limits shown are as requested

POLICY EXP 
(MM/DD/YYYY)

POLICY EFF 
(MM/DD/YYYY)

SUBR
WVD

INSR 
LTR

ADDL 
INSR POLICY NUMBER  TYPE OF INSURANCE LIMITS

GENERAL LIABILITY

COMMERCIAL GENERAL LIABILITY

CLAIMS-MADE OCCUR

POLICY LOC

EACH OCCURRENCE
DAMAGE TO RENTED 
PREMISES (Ea occurrence)
MED EXP (Any one person)

PERSONAL & ADV INJURY

GENERAL AGGREGATE

PRODUCTS - COMP/OP AGGGEN'L AGGREGATE LIMIT APPLIES PER:
PRO-
JECT

AUTOMOBILE LIABILITY

ANY AUTO
ALL OWNED 
AUTOS

SCHEDULED
 AUTOS

HIRED AUTOS NON-OWNED 
AUTOS

BODILY INJURY ( Per person)

PROPERTY DAMAGE
(Per accident)

BODILY INJURY (Per accident)

COMBINED SINGLE LIMIT
(Ea accident)

EXCESS LIAB

OCCUR 

CLAIMS-MADE AGGREGATE

EACH OCCURRENCE

DED 

UMBRELLA LIAB

RETENTION

E.L. DISEASE-EA EMPLOYEE

E.L. DISEASE-POLICY LIMIT

E.L. EACH ACCIDENT $1,000,000

X OTH-
ER

WC STATU-
TORY LIMITS

A 05/01/2013 05/01/2014

$1,000,000

Y / N

(Mandatory in NH)

ANY PROPRIETOR / PARTNER / EXECUTIVE 
OFFICER/MEMBER EXCLUDED? N / AN

WORKERS COMPENSATION AND 
EMPLOYERS' LIABILITY

If yes, describe under 
DESCRIPTION OF OPERATIONS below

$1,000,000

WC350486612

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (Attach ACORD 101, Additional Remarks Schedule, if more space is required)

CANCELLATIONCERTIFICATE HOLDER

AUTHORIZED REPRESENTATIVEAMEC Environment & Infrastructure, Inc.
Lakeside Center,1979 Lakeside Parkway
Suite 400
Tucker, GA 30084 USA 

ACORD 25 (2010/05)
©1988-2010 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE 
EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN ACCORDANCE WITH THE 
POLICY PROVISIONS.
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37771

07655
50535

54777
17072

71155
12017

70210
76727

24203
57720

00777
77770

70007
07007

77777
77707

07070
00735

25677
11545

60007
22111

50613
62033

07133
32724

31721
00071

22337
25206

31100
71232

37353
16201

00703
32262

53073
11007

02333
63421

72000
07033

33625
21620

00070
22237

35216
21000

77756
16335

17655
40777

77770
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CERTIFICATE OF LIABILITY INSURANCE DATE(MM/DD/YYYY)
04/24/2013

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to   
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the 
certificate holder in lieu of such endorsement(s).

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS 
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES 
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED 
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

PRODUCER
Aon Risk Services Northeast, Inc.
Morristown NJ Office
44 Whippany Road,  Suite 220
Morristown NJ 07960 USA 

PHONE
(A/C. No. Ext):
E-MAIL
ADDRESS:

INSURER(S) AFFORDING COVERAGE NAIC #

(866) 283-7122

INSURED
AMEC Holdings Inc.
2020 Winston Park Drive
Suite 700
Oakville ON L6H 6X7 CAN 

16535Zurich American Ins CoINSURER A:

INSURER B:

INSURER C:

INSURER D:

INSURER E:

INSURER F:

FAX
(A/C. No.): 800-363-0105

CONTACT
NAME:

COVERAGES CERTIFICATE NUMBER: 570049714713 REVISION NUMBER:
THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS 
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. Limits shown are as requested

POLICY EXP 
(MM/DD/YYYY)

POLICY EFF 
(MM/DD/YYYY)

SUBR
WVD

INSR 
LTR

ADDL 
INSR POLICY NUMBER  TYPE OF INSURANCE LIMITS

GENERAL LIABILITY

COMMERCIAL GENERAL LIABILITY

CLAIMS-MADE OCCUR

POLICY LOC

EACH OCCURRENCE
DAMAGE TO RENTED 
PREMISES (Ea occurrence)
MED EXP (Any one person)

PERSONAL & ADV INJURY

GENERAL AGGREGATE

PRODUCTS - COMP/OP AGGGEN'L AGGREGATE LIMIT APPLIES PER:
PRO-
JECT

AUTOMOBILE LIABILITY

ANY AUTO
ALL OWNED 
AUTOS

SCHEDULED
 AUTOS

HIRED AUTOS NON-OWNED 
AUTOS

BODILY INJURY ( Per person)

PROPERTY DAMAGE
(Per accident)

X

X

X X

BODILY INJURY (Per accident)

$1,000,000A 05/01/2013 05/01/2014 COMBINED SINGLE LIMIT
(Ea accident)

BAP 9483148-02

EXCESS LIAB

OCCUR 

CLAIMS-MADE AGGREGATE

EACH OCCURRENCE

DED 

UMBRELLA LIAB

RETENTION

E.L. DISEASE-EA EMPLOYEE

E.L. DISEASE-POLICY LIMIT

E.L. EACH ACCIDENT

OTH-
ER

WC STATU-
TORY LIMITS

Y / N

(Mandatory in NH)

ANY PROPRIETOR / PARTNER / EXECUTIVE 
OFFICER/MEMBER EXCLUDED? N / A

WORKERS COMPENSATION AND 
EMPLOYERS' LIABILITY

If yes, describe under 
DESCRIPTION OF OPERATIONS below

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (Attach ACORD 101, Additional Remarks Schedule, if more space is required)
Rental Vehicle. All Limits are in US Dollars. Evidence of Insurance. For: AMEC USA Holdings, Inc. and/or Subsidiary Companies.

CANCELLATIONCERTIFICATE HOLDER

AUTHORIZED REPRESENTATIVEAMEC USA Holdings, Inc.
2020 Winston Park Drive
Suite 700
Oakville ON L6H-6X7 CAN CAN 

ACORD 25 (2010/05)
©1988-2010 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE 
EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN ACCORDANCE WITH THE 
POLICY PROVISIONS.
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77376

53653
32300

76473
73702

47763
00774

47353
36374

57607
16632

64670
37771

07615
50175

14733
13072

75115
56017

70210
76727

24203
57720

00777
77770

70007
07007

77777
77707

07070
00735

25677
11545

60007
32110

50713
72022

07033
33734

31721
00070

33336
35316

31110
70333

36243
16201

10713
23372

42163
11107

02233
73430

62010
07122

33725
20621

11070
22337

34306
20100

77756
16335

17655
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CERTIFICATE OF LIABILITY INSURANCE DATE(MM/DD/YYYY)
04/24/2013

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to   
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the 
certificate holder in lieu of such endorsement(s).

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS 
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES 
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED 
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

PRODUCER
Aon Risk Services Northeast, Inc.
Morristown NJ Office
44 Whippany Road,  Suite 220
Morristown NJ 07960 USA 

PHONE
(A/C. No. Ext):
E-MAIL
ADDRESS:

INSURER(S) AFFORDING COVERAGE NAIC #

(866) 283-7122

INSURED
AMEC USA Holdings, Inc.
Attn: Annette Smith, Insurance Manager
2020 Winston Park Drive
Suite 700
Oakville ON L6H 6X7 CAN 

16535Zurich American Ins CoINSURER A:

INSURER B:

INSURER C:

INSURER D:

INSURER E:

INSURER F:

FAX
(A/C. No.): 800-363-0105

CONTACT
NAME:

COVERAGES CERTIFICATE NUMBER: 570049715392 REVISION NUMBER:
THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS 
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. Limits shown are as requested

POLICY EXP 
(MM/DD/YYYY)

POLICY EFF 
(MM/DD/YYYY)

SUBR
WVD

INSR 
LTR

ADDL 
INSR POLICY NUMBER  TYPE OF INSURANCE LIMITS

GENERAL LIABILITY

COMMERCIAL GENERAL LIABILITY

CLAIMS-MADE OCCUR

POLICY LOC

EACH OCCURRENCE
DAMAGE TO RENTED 
PREMISES (Ea occurrence)
MED EXP (Any one person)

PERSONAL & ADV INJURY

GENERAL AGGREGATE

PRODUCTS - COMP/OP AGGGEN'L AGGREGATE LIMIT APPLIES PER:
PRO-
JECT

AUTOMOBILE LIABILITY

ANY AUTO
ALL OWNED 
AUTOS

SCHEDULED
 AUTOS

HIRED AUTOS NON-OWNED 
AUTOS

BODILY INJURY ( Per person)

PROPERTY DAMAGE
(Per accident)

BODILY INJURY (Per accident)

COMBINED SINGLE LIMIT
(Ea accident)

EXCESS LIAB

OCCUR 

CLAIMS-MADE AGGREGATE

EACH OCCURRENCE

DED 

UMBRELLA LIAB

RETENTION

E.L. DISEASE-EA EMPLOYEE

E.L. DISEASE-POLICY LIMIT

E.L. EACH ACCIDENT

OTH-
ER

WC STATU-
TORY LIMITS

Y / N

(Mandatory in NH)

ANY PROPRIETOR / PARTNER / EXECUTIVE 
OFFICER/MEMBER EXCLUDED? N / A

WORKERS COMPENSATION AND 
EMPLOYERS' LIABILITY

If yes, describe under 
DESCRIPTION OF OPERATIONS below

Claim / AggEOC938357805 05/01/2013 05/01/2014
US Professional

Archit&Eng ProfA

SIR applies per policy terms & conditions

$1,000,000

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (Attach ACORD 101, Additional Remarks Schedule, if more space is required)
Evidence of Insurance.  All limits are in US Dollars.
For:  AMEC Environment & Infrastructure, Inc., AMEC E&C Services, Inc., AMEC Kamtech, Inc., AMEC Paragon, Inc., Moore & Taber, 
Terra Nova Technologies, National Ventures, Inc., AMEC Infrastructure Inc., AMEC Civil, AMEC Construction Management, and 
AMEC-BCI Engineers & Scientists, Inc.

CANCELLATIONCERTIFICATE HOLDER

AUTHORIZED REPRESENTATIVEAMEC USA Holdings, Inc.
2020 Winston Park Drive, Suite 700
Oakville ON L6H 6X7 CAN 

ACORD 25 (2010/05)
©1988-2010 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE 
EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN ACCORDANCE WITH THE 
POLICY PROVISIONS.
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10.0 Government Clients 
A list of government clients for which AMEC performs similar work follows. 

Boulder County Multi-Hazard Mitigation Plan 

Client: Boulder County 
Contact: Merrie Leach  
Phone: (970) 356-4000 x 3996  
 

City of Woodland Park FEMA Grant for Stream Stabilization/Critical Infrastructure 
Protection 

Client: City of Woodland Park 
Contact: Bill Alspach 
Phone: (719) 687-5213 
 

Buckley Air Force Base Master Drainage Plan 

Client: Buckley Air Force Base 
Contact: Laurie Fisher 
Phone: (720) 847-6308 
 

Stormwater Drainage Study and Master Plan 

Client: Town of Pinedale, Wyoming 
Contact: Randy Hubbard 
Phone: (307) 367-4136  
 

Hydrology and Hydraulics On-Call 

Client: CDOT Region 5 
Contact: Walt Buckholtz 
Phone: (970) 385-1445 
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11.0 Affidavits 
AMEC’s E-Verify Memorandum of Understanding for Employment Verification follows.



Sandholm, Gabe 

From: E-VERIFY [E-VERIFY@dhs.gov]

Sent: Tuesday, April 21, 2009 1:18 PM

To: Sandholm, Gabe

Subject: bpimou[1]

Page 1 of 10Basic Pilot Memorandum of Understanding - Company ID Number: 44372

4/21/2009

THE E-VERIFY PROGRAM FOR EMPLOYMENT VERIFICATION 
  

MEMORANDUM OF UNDERSTANDING 
  

ARTICLE I 
  

PURPOSE AND AUTHORITY 
  
This Memorandum of Understanding (MOU) sets forth the points of agreement between the Social Security 
Administration (SSA), the Department of Homeland Security (DHS) and AMEC Earth & Environmental, Inc.
(Employer) regarding the Employer's participation in the Employment Eligibility Verification Program (E-
Verify). E-Verify is a program in which the employment eligibility of all newly hired employees will be 
confirmed after the Employment Eligibility Verification Form (Form I-9) has been completed. 
  
Authority for the E-Verify program is found in Title IV, Subtitle A, of the Illegal Immigration Reform and 
Immigrant Responsibility Act of 1996 (IIRIRA), Pub. L. 104-208, 110 Stat. 3009, as amended (8 U.S.C. § 1324a 
note). 
  

ARTICLE II 
  

FUNCTIONS TO BE PERFORMED 
  
A.        RESPONSIBILITIES OF THE SSA 
  
1.         Upon completion of the Form I-9 by the employee and the Employer, and provided the Employer 
complies with the requirements of this MOU, SSA agrees to provide the Employer with available information that 
allows the Employer to confirm the accuracy of Social Security Numbers provided by all newly hired employees 
and the employment authorization of U.S. citizens.   
  
2.         The SSA agrees to provide to the Employer appropriate assistance with operational problems that may 
arise during the Employer's participation in the E-Verify program. The SSA agrees to provide the Employer with 
names, titles, addresses, and telephone numbers of SSA representatives to be contacted during the E-Verify 
process. 
  
3.         The SSA agrees to safeguard the information provided by the Employer through the E-Verify program 
procedures, and to limit access to such information, as is appropriate by law, to individuals responsible for the 
verification of Social Security Numbers and for evaluation of the E-Verify program or such other persons or 
entities who may be authorized by the SSA as governed by the Privacy Act (5 U.S.C. § 552a), the Social Security 
Act (42 U.S.C. 1306(a)), and SSA regulations (20 CFR Part 401). 
  
4.         SSA agrees to establish a means of automated verification that is designed (in conjunction with DHS's 
automated system if necessary) to provide confirmation or tentative nonconfirmation of U.S. citizens’
employment eligibility and accuracy of SSA records for both citizens and aliens within 3  Federal Government 
work days of the initial inquiry.  
  
5.         SSA agrees to establish a means of secondary verification (including updating SSA records as may be 
necessary) for employees who contest SSA tentative nonconfirmations that is designed to provide final 



confirmation or nonconfirmation of U.S. citizens’ employment eligibility and accuracy of SSA records for both 
citizens and aliens within 10 Federal Government work days of the date of referral to SSA, unless SSA 
determines that more than 10 days may be necessary. In such cases, SSA will provide additional verification 
instructions. 

  
  
B.        RESPONSIBILITIES OF THE DEPARTMENT OF HOMELAND SECURITY 
                                                            
1.         Upon completion of the Form I-9 by the employee and the Employer and after SSA  verifies the accuracy 
of SSA records for aliens through E-Verify, DHS agrees to provide the Employer access to selected data from 
DHS's database to enable the Employer to conduct:  
  

� Automated verification checks on newly hired alien employees by electronic means, and  
� Photo verification checks (when available) on newly hired alien employees.  

  
2.         DHS agrees to provide to the Employer appropriate assistance with operational problems that may arise 
during the Employer's participation in the E-Verify program. DHS agrees to provide the Employer names, titles, 
addresses, and telephone numbers of DHS representatives to be contacted during the E-Verify process. 
  
3.         DHS agrees to provide to the Employer a manual (the E-Verify Manual) containing instructions on E-
Verify policies, procedures and requirements for both SSA and DHS, including restrictions on the use of E-
Verify.. DHS agrees to provide training materials on E-Verify.  
  
4.         DHS agrees to provide to the Employer a notice, which indicates the Employer's participation in the E-
Verify program. DHS also agrees to provide to the Employer anti-discrimination notices issued by the Office of 
Special Counsel for Immigration-Related Unfair Employment Practices (OSC), Civil Rights Division, and U.S. 
Department of Justice. 
  
5.         DHS agrees to issue the Employer a user identification number and password that permits the Employer to 
verify information provided by alien employees with DHS's database. 
  
6.         DHS agrees to safeguard the information provided to DHS by the Employer, and to limit access to such 
information to individuals responsible for the verification of alien employment eligibility and for evaluation of the 
E-Verify program, or to such other persons or entities as may be authorized by applicable law. Information will be 
used only to verify the accuracy of Social Security Numbers and employment eligibility, to enforce the 
Immigration and Nationality Act and federal criminal laws, and to ensure accurate wage reports to the SSA. 
  
7.         DHS agrees to establish a means of automated verification that is designed (in conjunction with SSA 
verification procedures) to provide confirmation or tentative nonconfirmation of employees' employment 
eligibility within 3 Federal Government work days of the initial inquiry. 
  
  
8.         DHS agrees to establish a means of secondary verification (including updating DHS records as may be 
necessary) for employees who contest DHS tentative nonconfirmations and photo non-match tentative 
nonconfirmations that is designed to provide final confirmation or nonconfirmation of the employees' 
employment eligibility within 10 Federal Government work days of the date of referral to DHS, unless DHS 
determines that more than 10 days may be necessary. In such cases, DHS will provide additional verification 
instructions.  
  
  
C.        RESPONSIBILITIES OF THE EMPLOYER 
  
1.         The Employer agrees to display the notices supplied by DHS in a prominent place that is clearly visible to 
prospective employees. 
  
 2.         The Employer agrees to provide to the SSA and DHS the names, titles, addresses, and telephone numbers 
of the Employer representatives to be contacted regarding E-Verify. 
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3.         The Employer agrees to become familiar with and comply with the E-Verify Manual. 
  
4.         The Employer agrees that any Employer Representative who will perform employment verification 
queries will complete the E-Verify Tutorial before that individual initiates any queries.  

A.        The employer agrees that all employer representatives will take the refresher tutorials initiated by 
the E-Verify program as a condition of continued use of E-Verify.  

B.         Failure to complete a refresher tutorial will prevent the employer from continued use of the 
program. 

  
  
5.         The Employer agrees to comply with established Form I-9 procedures, with two exceptions:  
  

� If an employee presents a "List B" identity document, the Employer agrees to only accept "List B" 
documents that contain a photo. (List B documents identified in 8 C.F.R. § 274a.2 (b) (1) (B)) can be 
presented during the Form I-9 process to establish identity).  

� If an employee presents a DHS Form I-551 (Permanent Resident Card) or Form I-766 (Employment 
Authorization Document) to complete the Form I-9, the Employer agrees to make a photocopy of the 
document and to retain the photocopy with the employee’s Form I-9.  The employer will use the photocopy 
to verify the photo and to assist the Department with its review of photo non-matches that are contested by 
employees.  Note that employees retain the right to present any List A, or List B and List C, documentation 
to complete the Form I-9.  DHS may in the future designate other documents that activate the photo 
screening tool.     

   
6.         The Employer understands that participation in E-Verify does not exempt the Employer from the 
responsibility to complete, retain, and make available for inspection Forms I-9 that relate to its employees, or 
from other requirements of applicable regulations or laws, except for the following modified requirements 
applicable by reason of the Employer's participation in E-Verify: (1) identity documents must have photos, as 
described in paragraph 5 above; (2) a rebuttable presumption is established that the Employer has not violated 
section 274A(a)(1)(A) of the Immigration and Nationality Act (INA) with respect to the hiring of any individual if 
it obtains confirmation of the identity and employment eligibility of the individual in compliance with the terms 
and conditions of E-Verify ; (3) the Employer must notify DHS if it continues to employ any employee after 
receiving a final nonconfirmation, and is subject to a civil money penalty between $500 and $1,000 for each 
failure to notify DHS of continued employment following a final nonconfirmation; (4) the Employer is subject to 
a rebuttable presumption that it has knowingly employed an unauthorized alien in violation of section 274A(a)(1)
(A) if the Employer continues to employ any employee after receiving a final nonconfirmation; and (5) no person 
or entity participating in E-Verify  is civilly or criminally liable under any law for any action taken in good faith 
on information provided through the confirmation system. DHS reserves the right to conduct Form I-9 
compliance inspections during the course of E-Verify, as well as to conduct any other enforcement activity 
authorized by law. 
  
 7.         The Employer agrees to initiate E-Verify verification procedures within 3 Employer business days after 
each employee has been hired (but after both sections 1 and 2 of the Form I-9 have been completed), and to 
complete as many (but only as many) steps of the E-Verify  process as are necessary according to the E-Verify 
Manual. The Employer is prohibited from initiating verification procedures before the employee has been hired 
and the Form I-9 completed. If the automated system to be queried is temporarily unavailable, the 3-day time 
period is extended until it is again operational in order to accommodate the Employer's attempting, in good faith, 
to make inquiries during the period of unavailability. In all cases, the Employer must use the SSA verification 
procedures first, and use DHS verification procedures and photo screening tool only after the the SSA verification 
response has been given. 
  
8.         The Employer agrees not to use E-Verify procedures for pre-employment screening of job applicants, 
support for any unlawful employment practice, or any other use not authorized by this MOU. The Employer must 
use E-Verify for all new employees and will not verify only certain employees selectively. The Employer agrees 
not to use E-Verify procedures for re-verification, or for employees hired before the date this MOU is in effect. 
The Employer understands that if the Employer uses E-Verify procedures for any purpose other than as 
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authorized by this MOU, the Employer may be subject to appropriate legal action and the immediate termination 
of its access to SSA and DHS information pursuant to this MOU.  
  
9.         The Employer agrees to follow appropriate procedures (see Article III.B. below) regarding tentative 
nonconfirmations, including notifying employees of the finding, providing written referral instructions to 
employees, allowing employees to contest the finding, and not taking adverse action against employees if they 
choose to contest the finding.  Further, when employees contest a tentative nonconfirmation based upon a photo 
non-match, the Employer is required to take affirmative steps (see Article III.B. below) to contact DHS with 
information necessary to resolve the challenge.  
  
10.        The Employer agrees not to take any adverse action against an employee based upon the employee's 
employment eligibility status while SSA or DHS is processing the verification request unless the Employer 
obtains knowledge (as defined in 8 C.F.R. § 274a.1 (l)) that the employee is not work authorized. The Employer 
understands that an initial inability of the SSA or DHS automated verification to verify work authorization, a 
tentative nonconfirmation, or the finding of a photo non-match, does not mean, and should not be interpreted as, 
an indication that the employee is not work authorized. In any of the cases listed above, the employee must be 
provided the opportunity to contest the finding, and if he or she does so, may not be terminated or suffer any 
adverse employment consequences until and unless secondary verification by SSA or DHS has been completed 
and a final nonconfirmation has been issued. If the employee does not choose to contest a tentative 
nonconfirmation or a photo non-match, then the Employer can find the employee is not work authorized and take 
the appropriate action. 
  
 11.       The Employer agrees to comply with section 274B of the INA by not discriminating unlawfully against 
any individual in hiring, firing, or recruitment or referral practices because of his or her national origin or, in the 
case of a protected individual as defined in section 274B(a)(3) of the INA, because of his or her citizenship status. 
The Employer understands that such illegal practices can include selective verification or use of E-Verify, 
discharging or refusing to hire eligible employees because they appear or sound “foreign”, and premature 
termination of employees based upon tentative nonconfirmations, and that any violation of the unfair 
immigration-related employment practices provisions of the INA could subject the Employer to civil penalties 
pursuant to section 274B of the INA and the termination of its participation in E-Verify. If the Employer has any 
questions relating to the anti-discrimination provision, it should contact OSC at 1-800-255-7688 or 1-800-237-
2515 (TDD). 
  
12.        The Employer agrees to record the case verification number on the employee's Form I-9 or to print the 
screen containing the case verification number and attach it to the employee's Form I-9. 
  
13.        The Employer agrees that it will use the information it receives from the SSA or DHS pursuant to E-
Verify  and this MOU only to confirm the employment eligibility of newly-hired employees after completion of 
the Form I-9. The Employer agrees that it will safeguard this information, and means of access to it (such as PINS 
and passwords) to ensure that it is not used for any other purpose and as necessary to protect its confidentiality, 
including ensuring that it is not disseminated to any person other than employees of the Employer who are 
authorized to perform the Employer's responsibilities under this MOU.  
  
14.        The Employer acknowledges that the information which it receives from SSA is governed by the Privacy 
Act (5 U.S.C. § 552a (i) (1) and (3)) and the Social Security Act (42 U.S.C. 1306(a)), and that any person who 
obtains this information under false pretenses or uses it for any purpose other than as provided for in this MOU 
may be subject to criminal penalties. 
  
15.        The Employer agrees to allow DHS and SSA, or their authorized agents or designees, to make periodic 
visits to the Employer for the purpose of reviewing E-Verify -related records, i.e., Forms I-9, SSA Transaction 
Records, and DHS verification records, which were created during the Employer's participation in the E-Verify 
Program. In addition, for the purpose of evaluating E-Verify, the Employer agrees to allow DHS and SSA or their 
authorized agents or designees, to interview it regarding its experience with E-Verify, to interview employees 
hired during E-Verify use concerning their experience with the pilot, and to make employment and E-Verify 
related records available to DHS and the SSA, or their designated agents or designees.  Failure to comply with the 
terms of this paragraph may lead DHS to terminate the Employer’s access to E-Verify. 
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ARTICLE III 
  

REFERRAL OF INDIVIDUALS TO THE SSA AND THE DEPARTMENT OF HOMELAND SECURITY 
  

A.        REFERRAL TO THE SSA 
  
1.         If the Employer receives a tentative nonconfirmation issued by SSA, the Employer must print the tentative 
nonconfirmation notice as directed by the automated system and provide it to the employee so that the employee 
may determine whether he or she will contest the tentative nonconfirmation.   
  
2.         The Employer will refer employees to SSA field offices only as directed by the automated system based 
on a tentative nonconfirmation, and only after the Employer records the case verification number, reviews the 
input to detect any transaction errors, and determines that the employee contests the tentative nonconfirmation. 
The Employer will transmit the Social Security Number to SSA for verification again if this review indicates a 
need to do so. The Employer will determine whether the employee contests the tentative nonconfirmation as soon 
as possible after the Employer receives it. 
  
3.         If the employee contests an SSA tentative nonconfirmation, the Employer will provide the employee with 
a referral letter and instruct the employee to visit an SSA office to resolve the discrepancy within 8 Federal 
Government work days. The Employer will make a second inquiry to the SSA database using E-Verify 
 procedures on the date that is 10 Federal Government work days after the date of the referral in order to obtain 
confirmation, or final nonconfirmation, unless otherwise instructed by SSA  or unless SSA determines that more 
than 10 days is necessary to resolve the tentative nonconfirmation.. 
  
4.         The Employer agrees not to ask the employee to obtain a printout from the Social Security Number 
database (the Numident) or other written verification of the Social Security Number from the SSA. 
  

  
B.        REFERRAL TO THE DEPARTMENT OF HOMELAND SECURITY 
  
1.         If the Employer receives a tentative nonconfirmation issued by DHS, the Employer must print the 
tentative nonconfirmation notice as directed by the automated system and provide it to the employee so that the 
employee may determine whether he or she will contest the tentative nonconfirmation.   
  
2.         If the Employer finds a photo non-match for an alien who provides a document for which the automated 
system has transmitted a photo, the employer must print the photo non-match tentative nonconfirmation notice as 
directed by the automated system and provide it to the employee so that the employee may determine whether he 
or she will contest the finding. 
  
3.         The Employer agrees to refer individuals to DHS only when the employee chooses to contest a tentative 
nonconfirmation received from DHS automated verification process or when the Employer issues a tentative 
nonconfirmation based upon a photo non-match. The Employer will determine whether the employee contests the 
tentative nonconfirmation as soon as possible after the Employer receives it. 
  
4.              If the employee contests a tentative nonconfirmation issued by DHS, the Employer will provide the 
employee with a referral letter and instruct the employee to contact the Department through its toll-free hotline 
within 8 Federal Government work days. 
  
5.          If the employee contests a tentative nonconfirmation based upon a photo non-match, the Employer will 
provide the employee with a referral letter to DHS. DHS will electronically transmit the result of the referral to 
the Employer within 10 Federal Government work days of the referral unless it determines that more than 10 days 
is necessary. 
  
6.         The Employer agrees that if an employee contests a tentative nonconfirmation based upon a photo non-
match, the Employer will send a copy of the employee’s Form I-551 or Form I-766 to DHS for review by: 
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� Scanning and uploading the document, or  
� Sending a photocopy of the document by an express mail account (furnished and paid for by DHS).  

  
7.         The Employer understands that if it cannot determine whether there is a photo match/non-match, the 
Employer is required to forward the employee’s documentation to DHS by scanning and uploading, or by sending 
the document as described in the preceding paragraph, and resolving the case as specified by the Immigration 
Services Verifier at DHS who will determine the photo match or non-match.  
   

ARTICLE IV 
  

SERVICE PROVISIONS 
  

The SSA and DHS will not charge the Employer for verification services performed under this MOU. The 
Employer is responsible for providing equipment needed to make inquiries. To access the E-Verify System, an 
Employer will need a personal computer with Internet access. 

  
ARTICLE V 

  
PARTIES 

  
This MOU is effective upon the signature of all parties, and shall continue in effect for as long as the SSA and 
DHS conduct the E-Verify program unless modified in writing by the mutual consent of all parties, or terminated 
by any party upon 30 days prior written notice to the others. Any and all system enhancements to the E-Verify 
program by DHS or SSA, including but not limited to the E-Verify checking against additional data sources and 
instituting new verification procedures, will be covered under this MOU and will not cause the need for a 
supplemental MOU that outlines these changes. DHS agrees to train employers on all changes made to E-Verify 
through the use of mandatory refresher tutorials and updates to the E-Verify manual.  Even without changes to E-
Verify, the Department reserves the right to require employers to take mandatory refresher tutorials. 
  
Termination by any party shall terminate the MOU as to all parties. The SSA or DHS may terminate this MOU 
without prior notice if deemed necessary because of the requirements of law or policy, or upon a determination by 
SSA or DHS that there has been a breach of system integrity or security by the Employer, or a failure on the part 
of the Employer to comply with established procedures or legal requirements. Some or all SSA and DHS 
responsibilities under this MOU may be performed by contractor(s), and SSA and DHS may adjust verification 
responsibilities between each other as they may determine. 
  
Nothing in this MOU is intended, or should be construed, to create any right or benefit, substantive or procedural, 
enforceable at law by any third party against the United States, its agencies, officers, or employees, or against the 
Employer, its agents, officers, or employees. 
  
Each party shall be solely responsible for defending any claim or action against it arising out of or related to E-
Verify or this MOU, whether civil or criminal, and for any liability wherefrom, including (but not limited to) any 
dispute between the Employer and any other person or entity regarding the applicability of Section 403(d) of 
IIRIRA to any action taken or allegedly taken by the Employer. 
  
The employer understands that the fact of its participation in E-Verify  is not confidential information and may be 
disclosed as authorized or required by law and DHS or SSA policy, including but not limited to, Congressional 
oversight, E-Verify  publicity and media inquiries, and responses to inquiries under the Freedom of Information 
Act (FOIA). 
  
The foregoing constitutes the full agreement on this subject between the SSA, DHS, and the Employer. 
  
The individuals whose signatures appear below represent that they are authorized to enter into this MOU on 
behalf of the Employer and DHS respectively. 
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To be accepted as a participant in E-Verify, you should only sign the Employer’s Section of the signature 
page.  If you have any questions, contact E-Verify Operations at 888-464-4218. 
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Employer   AMEC Earth & Environmental, Inc. 
  
  
___________________________________________________________________________________________________ 
Name (Please type or print) 

  
  
  
________________________________________________________________________ 
 Title 

  
Electronically Signed 
___________________________________________________________________________________________________ 
Signature 

  
  
 05/18/2007 
________________________________________________________________________ 
Date 

  
      
Department of Homeland Security – Verification Division 
  
USCIS Verification Division 
___________________________________________________________________________________________________ 
Name (Please type or print) 

  
  
  
________________________________________________________________________ 
 Title 

  
Electronically Signed 
___________________________________________________________________________________________________ 
Signature 

  
  
 05/18/2007 
________________________________________________________________________ 
Date 
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Information relating to the Program Administrator(s) for your Company on policy questions or operational problems: 
  

  
  

INFORMATION REQUIRED 
FOR THE E-VERIFY PROGRAM 

 
Information relating to your Company:  
Company Name:  AMEC Earth & Environmental, Inc. 
  
Company Facility Address:  11810 North Creek Parkway North 
  Bothell, WA 98011 
    
  
Company Alternate Address:    
     
     
  
County or Parish: SNOHOMISH 
  
Employer Identification Number:   911641772  
  
North American Industry 
Classification Systems Code: 

  
 541 

  
Parent Company: AMEC, plc. 

 

Number of Employees: 
1,000 to 

2,499  Number of Sites Verified for:   1 
      

  
Are you verifying for more than 1 site?  If yes, please provide the number of sites verified for in each State. 
  

  
  

• WASHINGTON 1 site(s) 

  

  
  
  
  

Name: Lisa  Aweeka 
Telephone Number:  (425) 820 - 1713 ext. 3166 Fax Number: (425) 820 - 5634 
E-mail Address: lisa.aweeka@amec.com 
  
Name: Melinda  Knott 
Telephone Number:  (425) 820 - 1713 ext. 3154 Fax Number: (425) 820 - 5634 
E-mail Address: melinda.knott@amec.com 
  
Name: Maya I Galchenko 
Telephone Number:  (858) 300 - 4300 Fax Number: (425) 820 - 5634 
E-mail Address: maya.galchenko@amec.com 
  
Name: Gabe  Sandholm 
Telephone Number:  (425) 820 - 1713 ext. 3134 Fax Number: (425) 820 - 5634 
E-mail Address: gabe.sandholm@amec.com 
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Benjamin Harding, PE 
Principal 

Professional summary 
Mr. Harding has more than 40 years of diverse experience in water 
resources engineering.  His practice has focused on the design, 
development, and use of hydrologic and river/reservoir system models, 
decision support systems, hydraulic models, water-quality models, 
GIS, and databases.  Mr. Harding has been a leader in the application 
of modern planning methods, including the use of network flow 
algorithms for planning and optimization, the use of paleo hydrology, 
the development of quantitative estimates of projected future hydrology 
and water demands based on climate model output, and the 
development and application of Monte Carlo techniques to quantify risk 
in water resources planning in a defensible and reliable manner.  This 
experience includes thirty years of project management, successfully 
directing multi-disciplinary teams of engineers, scientists, and 
programmers in projects spanning the breadth of water resources 
planning and management. His expertise includes water resources planning, water resources systems 
analysis, climate change impact assessment and modeling. 

Representative projects 
Canada Climate Impacts on Extreme Events 
Mr. Harding is project manager for four quantitative studies of the impact of projected climate change on 
extreme precipitation events.   
 
Colorado River Water Availability Study, Colorado Water Conservation Board   
Mr. Harding conceptualized the approach and led an evaluation of the impact of climate change on water 
availability in the Colorado River Basin.  A non-homogeneous Markov chain model was trained on paleo 
data and used to generate sequences of years (designated by calendar years and tied to historical 
streamflows) that defined alternate sequences of both historical and projected streamflows and hydrologic 
conditions.  Hydrology modeling, based on GCM outputs, was used to quantify projected streamflows.  An 
ensemble of 1,100 56-year-long traces of streamflows was generated and used in water resources 
models to evaluate the performance of water rights and structures. 
 
Oklahoma Climate Impacts on Water Supply, Oklahoma Water Resources Board 
As part of the Oklahoma Comprehensive Water Plan, Mr. Harding conceptualized the approach and led 
work to quantify the impact of projected climate change on natural flows in all of the 82 river systems in 
the state of Oklahoma. 
 

Quick Summary 

Years of Experience 44 

Education 

BS, Civil Engineering, 
University of Colorado, Boulder, 
Colorado, 1971 

Professional Qualifications 

Professional Engineer – CO, 
NM, OK 

Professional Affiliations 

American Society of Civil 
Engineers 

American Geophysical Union 
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Climate Change Hydrology, Colorado River. Bureau of Reclamation 
Mr. Harding led the development of a comprehensive database of simulated natural flows based on 112 
projections of future temperature and precipitation running through the end of this century.  The results of 
this analysis, revealed the full range of uncertainty inherent in projected streamflow in the American 
Southwest, that the impact of emissions scenarios on runoff was substantially less than the uncertainty 
inherent in GCM projections, and illustrated the difficulty of avoiding bias when selecting a sub-set of 
available projections. 
 
Review of Climate Change Science and Methods, Bureau of Reclamation 
Mr. Harding helped Reclamation develop an approach to address climate change in development of new 
shortage rules and guidelines for the Lower Colorado River.  Mr. Harding organized initial efforts, 
developed the first document outline and was a co-author of the resulting report, “Review of Science and 
Methods for Incorporating Climate Change Information into Reclamation's Colorado River Basin Planning 
Studies”.  
 
Forecasting for Water Supply Utilities 
Project manager for work to develop seasonal and inter-annual forecasts of relevant system variables for 
four large water provider utilities on the front range of Colorado. The forecasting approach provides 
operational probabilistic forecasts of system variables selected by the providers as being relevant to their 
operational decision-making. Forecasts are based on large-scale climate variables and local basin 
conditions. 
 
Stochastic Paleohydrology, New Mexico Interstate Stream Commission 
Led the development of ensembles of traces of streamflow for the Rio Grande River.  Non-parametric 
techniques were used to develop a statistical model of streamflows based on gridded reconstructions of 
Palmer Drought Severity Index (PDSI) extending back to beyond 1200 A.D.  The statistical model was 
used to develop a large ensemble of traces of streamflow at the Otowi gage, which in turn served as the 
basis for probabilistic estimates of system conditions using an existing system model.  This method is 
readily applicable to other locations in North America. 
 
Non-parametric Paleohydrology, NOAA and Bureau of Reclamation 
Conceived of and managed work to develop new techniques for the development of standardized tree-
ring chronologies and non-parametric methods for reconstruction of prehistoric streamflows using tree-
ring chronologies. The approach can reconstruct a wide variety of variables, including complex, structured 
model input data. 
 
Oklahoma Water Resources Board 
Project manager for development of water allocation models of the North Fork of the Red River and the 
Canadian River in Oklahoma.  The work assists the Oklahoma Water Resources Board in evaluating 
approaches for water rights administration and the impact of groundwater development on senior water 
rights. 
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Verdigris River Water Resources Modeling and Climate Impact Assessment, Oklahoma Water 
Resources Board 
Project manager for development of a water allocation model of the Verdigris River in Oklahoma, 
including an end-to-end evaluation of climate impacts.  The work assists the Oklahoma Water Resources 
Board in evaluating approaches for water rights administration and the impact of groundwater 
development on senior water rights. 
 
Ollachea Mine Water Balance, Compania Minera Kuri Kullu 
Mr. Harding supported the development of a comprehensive water balance of the Proyecto Ollachea 
mine for the operating phase. 
 
Yampa River Master Plan Modeling, Upper Yampa Water Conservancy District, Colorado 
Mr. Harding is leading the development of a comprehensive model of the Yampa River to be used for 
water resources planning.  The model will incorporate an inflow scenario based on a 1000-year 
reconstruction of annual flows at the basin outlet.  Water use estimates will be simulated in the same 
process.   
 
Energy Water Needs Assessment, Colorado Water Conservation Board, City of Grand Junction, 
Colorado and the Colorado River Water Conservation District 
Mr. Harding was the project manager for an assessment of the water needs arising from energy 
development, primarily oil shale, in western Colorado.  This project developed a range of estimates of 
direct industrial water requirements for several different recovery technologies, and conducted modeling 
studies to evaluate the availability of water to meet those needs.  
 
Quechua Mine Water Balance, Compañía Minera Quechua S.A. 
Mr. Harding led the development of a comprehensive water balance of the Proyecto Minero Quechua 
mine during the operating phase.   
 
Fate and Transport of Contaminants in Water Distribution Systems 
In support of litigation, project manager and chief engineer for analysis of the fate and transport of 
pesticides in the water distribution system in several major municipal areas in the western U.S. and 
Hawaii.  Performed and directed water distribution fate and transport modeling.  Developed and utilized 
Monte Carlo risk-assessment methods to quantify human intakes of pesticides and associated risk of 
cancer.  Directed the development of GIS databases used for analysis of water demand, development of 
water distribution models and geocoding of exposure locations.  Provided expert testimony in deposition 
and at trial in State and Federal courts. 
 
Water Rights Modeling, Oklahoma, Oklahoma Water Resources Board 
Project manager for development of water allocation models of the Blue, Clear Boggy, Muddy Boggy, 
Upper Washita, Kiamichi, Little, Verdigris, Canadian and Red Rivers in Oklahoma.  The work assists the 
Oklahoma Water Resources Board in evaluating approaches for water rights administration and the 
impact of groundwater development on senior water rights. 
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Incentive Pricing for Agricultural Water Districts, Bureau of Reclamation 
Project manager and principal author for a set of guidelines for development and evaluation of incentive-
pricing programs for agricultural water districts in the Central Valley Project. 
 
Teton County Water Supply Master Plan, Teton County, WY 
Project manager for water resources engineering and GIS analysis of water supply and demand in Teton 
County, Wyoming.  A variety of spatial data sets were assembled and used to estimate future water use 
in the face of projected development and as the basis for mapping. 
 
Handbook for Conservation-Oriented Water Pricing, Bureau of Reclamation 
Project manager and principal author for development of a widely used handbook to assist agricultural 
water districts in developing conservation-oriented water rate structures. 
 
Madison River Thermal Pollution 
Provided technical support for intervenors in a FERC licensing action for a dam and reservoir on the 
Madison River.  Issues include the impact of a shallow reservoir on water temperature, appropriate data 
collection and analysis methods and appropriate development and use of hydraulic and water 
temperature models. 
 
ACT/ACF Regional Water Resource Database 
Project manager for the development of a water resources and water quality database covering parts of 
the states of Alabama, Georgia and Florida.  Regional spatial data sets were assembled including 
meteorological, water resources and water quality data, as well as water body alignments, transportation 
alignments and political boundaries. 
 
Central Arizona Project Water Availability Study, Salt River Project, AZ 
Mr. Harding led an analysis of the reliability of future water supplies for the Central Arizona Project using 
two synthetic traces of inflows developed using a parametric stochastic model. 
 
Severe and Sustained Drought Project, NSF 
Project manager for a study of the impacts of, and response to, severe and sustained drought in the 
Colorado River System. This was the first major modeling study to use paleo hydrology directly as model 
input. The model developed for this study included a representation of one interpretation of the Colorado 
River Compact and the Upper Colorado River Basin Compact. 
 
Treatment of Oil Shale Retort Waters, U.S. Department of Energy 
Developed techniques for the analysis and treatment of concentrated wastewaters from prototype oil 
shale retorts.  Characterized the makeup of retort waters from a variety of in-situ and above-ground 
retorting processes.  Evaluated a range of treatment processes.  Developed a treatment process that 
involved a combination of wet-air oxidation and weak-acid ion exchange that could produce water suitable 
for re-use. 
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E. Marco Aieta, Ph.D. 
Project Director 

Professional summary 
Dr. Marco Aieta is the Water Sector Leader for AMEC Environment 
and Infrastructure. He works with AMEC’s clients to provide planning, 
technology, and policy solutions to meet regulatory and infrastructure 
challenges in the water, wastewater, and water reuse markets.  

Dr. Aieta works with AMEC’s clients to provide planning, technology 
and policy solutions to meet regulatory and infrastructure challenges in 
the areas of water management and supply.  He brings broad practical 
experience in strategic planning and development, program and 
project management, contract negotiations, quality assurance/quality 
control, financial planning, decision analysis, alternative delivery, 
technology selection and design.  
 

Representative Projects 
Master Planning 
Project manager for the Passaic Valley Water Commission, New 
Jersey, Alternative Development and Structured Decision Analysis, 
Water Storage Improvement Feasibility Study Development. With his 
former employer, Dr. Aieta assisted the Passaic Valley Water 
Commission in developing a framework for alternatives identification, 
evaluation, and selection in response to an Administrative Consent 
Order addressing regulatory compliance with LT2 and water quality 
concerns in three uncovered finished water reservoirs of over 150 MG. 
The project involved identifying all potential alternatives and then 
implementing a structured decision-making process, facilitated through 
a series of workshops, to select a single preferred alternative that is 
endorsed by all stakeholders, acceptable to regulators and that 
represents the best value for the client. As project manager and 
decision analysis facilitator, Dr. Aieta worked with the client and the 
New Jersey Department of Environmental Protection. 

Technical lead for the Colorado Springs Utilities, Colorado, Mesa 
Water Treatment Plant Master Plan. Colorado Springs Utilities 
developed a master plan for the 60-year old Mesa Water Treatment 
Plant. Dr. Aieta’s former employer was selected to complete the 
master plan, including a condition assessment of the existing facility; 
analysis of regulations, source water quality, and quantity; and 
treatment upgrade options. Dr. Aieta was responsible for facilitating a 

Quick Summary 

Education 
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Engineering, Stanford 
University 
 
Degree of Engineer 
Environmental Engineering, 
Stanford University 
 
MS Environmental Engineering, 
Stanford University 
 
BSCE Civil Engineering, 
University of Cincinnati 
 
Advanced Management 
Program, Graduate School of 
Business, Harvard University 
 
Professional Qualifications 

Professional Engineer, 
Colorado, New York, New 
Jersey, Texas 
 
Professional Affiliations 

American Water Works 
Association 
 
Water Environment Federation 
 
Water Reuse Foundation 
Research Advisory Committee 
 
Association of Metropolitan 
Water Agencies 
 
Engineers Without Borders - 
USA, Past Vice President, 
Board of Directors 
 
Stanford University, Consulting 
Associate Professor 
 
Trebol Soccer Club 
Vice President, Board of 
Directors 
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decision analysis process to evaluate and select the optimal combination for rehabilitation of existing 
facilities and construction of new facilities to meet current and future water needs and regulations. 

Conceptual Planning 
Led an international team of engineers, scientists, and academics in the development of a regional water 
supply master plan as project director for the Greater Vancouver Regional District (GVRD), Vancouver, 
British Columbia. The master plan evaluated the current supply situation of three large, out-of-city 
unfiltered reservoirs in anticipation of improvements to meet regulatory and growth issues. The master 
plan considered filtration and filtration avoidance, the need for distribution systems improvements, and 
the need for transmission pipelines, tunnels, and aqueducts from the supplies to the city. Presentation of 
the master plan to stakeholders, regional health authorities, and GVRD board members resulted in 
community-wide support. 

Project manager/director for a comprehensive evaluation of supply and regulatory issues for the City of 
Seattle, Washington, Water Department. The evaluation reviewed and recommended system-wide 
options on issues of treatment, regulatory impact, transmission, and interconnection of Seattle’s two 
unfiltered supplies. Analyzed alternative delivery options and suggested design-build-operate as the most 
appropriate delivery method for the City’s future. The public outreach component of the project resulted in 
broad community and political support for the plan. 

System Planning 
Project director of a regional supply and demand evaluation for the Portland Water Bureau, Oregon. The 
water supply system was dependent on a single, protected, unfiltered watershed and Portland was facing 
supply challenges as a result of regulatory requirements and intense growth. The evaluation reviewed all 
supply options, including a new upland reservoir dam, groundwater storage and recovery, several 
filtration plant options, and new supply and storage options. The Water Bureau convened a water quality 
advisory citizens group to provide community stakeholder input. The resulting plan was accepted and 
implemented and included filter avoidance for the main supply, the Bull Run, a new filtration plant on the 
Willamette River using design-build delivery, and additional storage at Powell Butte Reservoir. All of these 
elements were supported by the community. 

As part of a regional planning effort for the Cincinnati, Ohio, Water Works, led a team to develop 
opportunities utilizing Cincinnati’s excess treatment capacity to deliver finished water to surrounding 
communities. The hallmark of this program was a 20-mgd transfer of finished water from Cincinnati to the 
Northern Kentucky Utility District, with two 24-inch pipelines passing under the Ohio River. The Kentucky 
Utility District had planned an $80 million capital improvement program, including pipelines and a new 
treatment plant. The transfer from Cincinnati resulted in a $40 million capital savings for the District and a 
20-year contract for Cincinnati. Worked with political leaders as well as the utility directors and regulators 
to develop the interagency agreement and the required regulatory approvals for the nation’s largest 
interstate transfer of finished water. 

Value Engineering 
Invited member of the Prairie Waters Project Value Engineering Team for the City of Aurora, Colorado. 
The assembled VE team represented world-wide technology experts from all fields of water treatment 
plant engineering, design and construction.  The VE team was responsible for review of the intake 
treatment systems and proposed treatment processes at the new Aurora Reservoir Water Purification 
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Facility. The review included an analysis of the process with respect to regulatory compliance, public 
health protection, potential costs savings, and technology reliability. 

Expert Witness 
Served as a water quality expert witness on behalf of the Denver Water Board in a lawsuit brought by the 
City of Thornton, Colorado, concerning treatability of water from the South Platte River, which resulted in 
a ruling in favor of the Denver Water Board. 

Awards  
Foundation Scholarship Award, Achievement Rewards for College Scientists (ARCS), 1982 

Research Division Award for Best Paper in Division, 1984 Journal AWWA, American Water Works 
Association, 1986, "Chemical Indicators and Surrogate Parameters in Water Treatment." 

Distinguished Alumni Young Engineering Executive Award, College of Engineering, University of 
Cincinnati, 1989 

Thomas R. Camp Lecturer, Boston Society of Civil Engineers, 1996 

Publications/Presentations  
Available on request 
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Len Wright, PhD, D. WRE 
Senior Engineer 

Professional summary 
Dr. Wright specializes in applied hydrology and hydraulics related to 
the planning, design, and management of water resources and wet 
infrastructure projects.  The success of these projects requires an 
integrated understanding of both the natural hydrologic system as well 
as the built environment.  His approach to these problems includes the 
use of simulation and risk analysis tools for life-cycle asset 
management and continuous simulation.  Dr. Wright has worked in 
both private consulting and academia, both domestically and 
internationally, and has experience with client development, project 
management and delivery, and budget management.  His expertise 
includes: 

 Hydrologic and hydraulic process measurement and simulation 

 Risk analysis and operations research methods in support of 
decision making 

 Infrastructure planning and asset management 

 Integrated solutions to watershed-based quality and quantity 
management problems 

Representative projects 
Flood Model Development and Training, Ministry of Agriculture, Water 
and Forestry, Namibia. 
The World Bank and Industrial Economics, Cambridge, MA.  As part of 
a flood prediction and warning project for the Kavango, Cuvelai and Zambezi rivers, Dr. Wright 
completed a flood modeling training mission to Windhoek Namibia.  HEC-RAS and HEC-HMS software 
programs were featured, along with a detailed ground and aerial survey of the Kavango floodplain in 
northern Namibia near Rundu. 
 
Climate Change Impacts on Bridge Scour for Highway Bridges in the United States. 
US EPA and Stratus Consulting, Boulder, CO.  Developed a hydrologic model using the USDA TR-20 
model to estimate change in flow depth and velocity for scour potential around bridges due to climate 
change.  Results included a cost analysis to mitigate potential impacts.   
 
Economics of Adaptation to Climate Change 
The World Bank. Dr. Wright served as the overall project manager for sector modeling by a dispersed 
team of expert modelers, and supervised report generation for work in three countries: Ethiopia, Ghana, 
and Mozambique. In addition, he served as the lead hydropower modeler for Mozambique, and served 
as the senior manager for a mission to Maputo, Mozambique. 

Quick Summary 

Years of Experience 25 
 
Education 
Ph.D., Civil Engineering, 
University of Colorado, Boulder, 
CO.  Dissertation advisor: 
Professor James P. Heaney, 
2003 
 
M.S., Environmental Resource 
Engineering, State University of 
New York College of 
Environmental Science and 
Forestry, Syracuse, NY.  Thesis 
advisor: Professor James M. 
Hassett, 1993. 
 
B.S., Forest Engineering, State 
University of New York College 
of Environmental Science and 
Forestry, Syracuse, NY, 1986 
 
A.A., Hudson Valley Community 
College, Troy, NY, 1984 
 
Professional Qualifications 
Professional Engineer: New 
York (pending registration), 
Colorado (pending registration) 
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Stormwater Pollution Prevention Plan 
Hopi Indian Reservation, AZ.  Collaborating with the Hopi Indian tribe, Pinnacle Mapping Technologies 
and Integrated Hydrosystems, Inc. to develop a stormwater pollution prevention plan for the villages of 
Mishongovi and Sipaulovi.  Unique attributes of this project include fragile hydrologic and cultural 
resources, including protection of sacred springs. 
 
Long-term Hydrologic Analysis of Sanitary Sewer Collection System 
Central Marin Sanitation Authority, San Rafael, CA.  Performed a long-term hydrologic analysis of the 
Central Marin Sanitation Authority (CMSA) sanitary sewer collection system, including dry and wet-
weather flow.  This hydrologic study was in support of a peak flow master plan for the CMSA WWTP to 
reduce the risk of sanitary sewer overflows.  Forty-eight years of hourly rainfall were used to simulate 
the response of the CMSA collection system to Inflow and Infiltration.  The statistics of this analysis 
were used to develop design flow events for wet-weather flow control of the treatment plant. 
 
Management of large-scale field operation 
Auburn, NY.  Project engineer for the Owasco Outlet Sanitary Sewer Overflow Project in Auburn, NY.  
Managed a large-scale field operation to collect flow, rain, and receiving water quality data for a 
sanitary sewer collection system that had severe Inflow and Infiltration (I/I) during wet-weather.  The 
collected data was used to develop a QUAL2E model of the receiving water, which was in turn used to 
develop SSO mitigation designs. 
 
Detailed Model of Floodplain Hydraulics  
General Electric, Housatonic River, Pittsfield, MA.  Project Engineer.  Developed a detailed model of 
floodplain hydraulics to estimate the extent and distribution of PCB-laden sediments on a 17-mile long 
reach of the Housatonic River.  The model results were mapped, and based on cross-sectional 
sediment concentration data, estimates of contaminated sediment volumes and concentration were 
used to develop remediation costs for a wide variety of scenarios. 

Publications and Presentations 
Wright, L.T., Chinowsky, P., Strzepek, K., Jones, R., Streeter, R., Smith, J., Mayotte, J-M., Powell, A., 
Jantarasami, L., and Perkins, W. (2012). Estimated effects of climate change on flood vulnerability of 
U.S. Bridges.  Mitigation and Adaptation Strategies for Global Change. Feb. 
 
Wright, L., Presentation: Floods, Climate Change, and Adaptation. United Nations University World 
Institute for Development Economics Research and the International Food Policy Research Institute 
Planning Workshop on Robust Development Path Assessment. Washington, DC, 7-8 October 2010. 
 
Wright, L.T., Strzepek, K, Smith, J., Jones, R., Streeter, R., Mayette, J.M., and Powell, A. (2009).  
“Climate change impacts on transportation infrastructure”. Draft report to U.S. Environmental Protection 
Agency, Climate Change Division, 1200 Pennsylvania Avenue, NW, Mail Code 6207J, Washington, DC 
20460. Report. 
 
Dent, S. and Wright, L.T. (2007). “Defining collection system performance criteria to meet level of 
service goals.” Kabbes, K.C. (ed.) World Environmental and Water Resources Congress 2007, Tampa 
FL., Restoring Our Natural Habitat.  ASCE/EWRI, Reston VA. 
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Wright, L.T. and Dent, S. (2007). “Risk Management for planning and decision making of pipeline 
projects.” Pipelines: Advances and Experience with Trenchless Pipeline Projects, Boston MA. ASCE, 
Reston, VA.  CD-ROM.  
 
Wright, L.T., Heaney, J.P., Dent, S. (2006). “Prioritizing sanitary sewers for rehabilitation using least-
cost classifiers.”  ASCE Journal of Infrastructure Systems, 12 (3), 174-183. 
 
Lippai, I., and Wright, L.T. (2005).  “Criticality analysis case study: Zone 7 water distribution system”.  
ASCE Pipelines 2005: Optimizing Pipeline Design, Operations & Maintenance.  August 21-24, Houston 
TX. 
 
Wright, L.T., Dent, S., Ohlemutz, R. (2004).  “Estimating the condition of uninspected sewer pipelines”. 
Water Environment Federation Specialty Conference on Innovative Approaches to Collection System 
Management, Milwaukee WI. 
 
Wright, L.T. and Heaney, J.P. (2001). “Design of distributed stormwater control and reuse systems.”  
Chapter 11 in Mays, L. (ed.) Stormwater Drainage Systems Design Handbook.  McGraw-Hill, New 
York, NY.  49 p. 
 
Fan, C.Y., Field, R., Lai, F., Heaney, J.P., Sample, D., and Wright, L.T. (2000). “Costs of urban 
stormwater control.”  ASCE Conf on Water Resources Engineering and Water Resources Planning and 
Management, Minneapolis, MN.  ASCE, New York, NY. (CD-ROM) 10 p. 
 
Heaney, J.P., Peterka, J., and Wright, L.T. (2000).  “Research needs for sustainable natural disaster 
management.”  ASCE Journal of Infrastructure Management, 6, (1), 4-14. 
 
Heaney. J.P, Sample, D., and Wright, L.T. (2000). “Cost analysis and financing of urban water 
infrastructure.”  Chapter 10 in Field, R., Heaney, J. and Pitt, R. (eds.)  Innovative Urban Wet-Weather 
Flow Management Systems.  Technomics Publishing Co. Inc., Lancaster, PA.  p.391-420. 
 
Heaney. J.P, Wright, L.T., and Sample, D. (2000). “Urban stormwater and watershed management: a 
case study.”  Chapter 9 in Field, R., Heaney, J. and Pitt, R. (eds.)  Innovative Urban Wet-Weather Flow 
Management Systems.  Technomics Publishing Co. Inc., Lancaster, PA.  p. 329-389. 
 
Wright, L.T., Heaney, J.P., and Weinstein, N. (2000). “Modeling of low impact development stormwater 
practices.” ASCE Conf. on Water Resources Engineering and Water Resources Planning and 
Management, Minneapolis, MN.  ASCE, New York, NY.  (CD-ROM) 10 p. 
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Graeme R. Aggett, Ph.D. 
Associate and Water Practice Lead 

Professional summary 

Graeme Aggett is an Associate at AMEC Environment and 
Infrastructure, and is the Water Practice Lead. His key role in the 
company is conceptualizing, developing, implementing, and directing 
projects involving hydrologic, hydraulic and fluvial geomorphic 
problems focused on landslides, debris flows, and riverine flood flows 
and forecasting, and understanding how the natural setting and human 
land use in a watershed determine slope stability and the shape and 
behavior of associated river channels. Graeme works effectively with 
multi-disciplinary and stakeholder teams to develop an effective 
geomorphological approach to river management that can mitigate 
flood and landslide damages. In conducting this work Graeme seeks to 
understand and report on slope stability and flood hazards and risk, 
and the physical changes that will likely occur to a river channel in 
response to alterations in watershed conditions, and how these 
changes will impact human infrastructure. Understanding how these 
perturbations, operating at different time scales, alter the flood hazard 
and width, depth, and planform of a river channel is critical for 
identifying flood risk as well as potential problem areas in a river 
system. Graeme applies hydraulic and fluvial geomorphic science 
supported by associated methods in engineering and state-of-the-art 
technologies including flow and sediment transport modeling, GIS, and 
remote sensing to assess channel condition and flood hazard, and 
identify long-term solutions for channel instability including the 
effectiveness of restoration efforts. Digital terrain modeling based on 
field survey, LiDAR, and other spatial technologies is a key component 
of Graeme’s work. This enables appropriate representations of slope 
and channel to be developed that can facilitate measurements and 
monitoring of form and process, and also enable development of scenario boundary conditions with which 
to explore the impact changes to slope, channel form, or land use (including built structures) may have on 
future process response. He has used the stakeholder analysis tool CommunityViz in multiple projects 
aimed at encouraging and facilitating community assessment of various issues in small rural 
communities, and enabling the community themselves to become part of the solution. 
 

Representative projects  

Icicle Creek, WA – Dam Removal and Sediment Transport Modeling 
A series of small dams were built in Icicle Creek in 1937 to facilitate the operations of Leavenworth 
National Fish Hatchery. Several of those dams have been abandoned and local watershed conservation 
groups, as well as state and federal agencies, are discussing dam removal and the potential impact to the 

Quick Summary 

Years of Experience 20 

Education 

Ph.D. (Fluvial 
Geomorphology/Sediment 
transport/GIScience), University 
of Southern California, 2004 
 
M.S. (Hydrology/ 
Geomorphology/GIScience), 
University of Auckland, 1995 
 

B.S. (Hydrology/Physical 
Geography/GIScience), 
University of Auckland, 1993 

Professional Affiliations 

American Geophysical Union  
 
European Geophysical Union 
 
New Zealand Hydrological 
Society  
 
American Society for 
Photogrammetry and Remote 
Sensing  
 
American Water Resources 
Association 
 
American Association of 
Geographers  
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lower reaches of Icicle Creek due to elevated sedimentation. The objective of this Wild Fish Conservancy-
funded study was to measure the total volume of sediment trapped behind the Icicle Creek dams and 
estimate the potential sedimentation impacts for the lower portion of Icicle Creek should the dams be 
removed. Another objective was to assess the ability of the river to flush the sediments and naturally 
restore the system to as close to its predam condition as possible. A flow-competence approach was 
used to assess the restoration potential of the river to do the work of flushing sediments and 
reestablishing the predam stream channel characteristics.  

Naches River, WA - Creating and coupling a high-resolution DEM with a 1-D hydraulic model in a GIS for 
scenario-based assessment of avulsion hazard in a gravel bed river. 
In this USDA/USBR funded project a LiDAR-based high resolution digital terrain model (DTM) was 
developed and assimilated with a one-dimensional hydraulic model for investigating avulsion hazard 
potential on a gravel bed river. A detailed channel and floodplain surface model was created to define the 
geometry parameter required by the 1D hydraulic model HEC-RAS. The ability to extract dense and 
optimally located cross-sections was presented as a means to optimize HEC-RAS performance. A 
number of flood scenarios were then run in HEC-RAS to determine the inundation potential of modeled 
events, the post-processed output of which facilitates calculation of spatially explicit shear stress and 
level of geomorphic work (specific stream power per unit bed area), for each of these. Further enhancing 
this scenario-based approach, the DTM was modified to simulate a LWD jam and active-channel 
sediment aggradation to assess impact on inundation, shear stress and stream power under previously 
modeled flow conditions. The high resolution DEM facilitates overlay and evaluation of modeled scenario 
results in a spatially explicit context containing considerable detail of hydrogeomorphic and other features 
influencing hydraulics (bars, secondary and scour channels, levees). This offered advantages for: (i) 
assessing the avulsion hazard potential and spatial distribution of other hydrologic and fluvial geomorphic 
processes; and (ii) exploration of the potential impacts of specific management strategies on the channel, 
including stream restoration efforts. 

World Bank/ENTRO - Flood Hazard and Risk Assessment for the Nile River (Ethiopia and Sudan) 
Developed and managed a project to assess flood hazard and risk to communities in Ethiopia and Sudan. 
Project involved hydrologic and flood frequency modeling, and hydraulic modeling and mapping to assess 
flood hazard. A detailed terrain model was developed to support utilization of ArcHydro, while a detailed 
map database of elements at risk was developed using synoptic and field data. Data was combined in a 
GIS to assess overall risk to communities, and develop maps to support flood risk mitigation efforts. 
 
Yakima County, WA – Hydrologic and Land-use Forecasting Model Integration for Improved Watershed 
and Land-use Decision Support 
Project Manager - Developed a methodology for integrating a land-use forecasting model with an event 
scale, rainfall-runoff model in support of improving land-use policy formulation at the watershed scale.  
Models selected for the integration were loosely coupled, structured upon a common GIS platform that 
facilitated data exchange.  The hydrologic model HEC-HMS was calibrated for a specific storm event that 
occurred within central Washington State.  The land-use forecasting model, What If?, was implemented to 
forecast future spatial distributions of low-density residential land-uses under low and high population 
growth estimates.  Forecasted land-use distribution patterns for the years 2015, 2025, and 2050 were 
then used as land-use data input for the calibrated hydrologic model, keeping all other parameters 
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constant.  Impacts to the discharge hydrograph were predicted as the study area became increasingly 
developed, as forecasted by What If?.  Results of the integration process demonstrated the synergy that 
can be generated through the linkage of selected hydrologic and land use models.  The ability to 
quantifiably forecast the potential hydrologic implications of proposed land-use policies before their 
implementation offers land-use decision-makers a valuable tool for discerning which proposed land-use 
alternatives would be effective at minimizing storm water runoff. 
 
WA – Channel Migration Zone (CMZ) Hazard Methodology and Application Study 
The overall goal of this study was to predict the area of the Naches River system that is at risk of future 
channel erosion due to fluvial processes. In this project Graeme assisted the Washington State 
Department of Ecology develop a Channel Migration Zone Hazard methodology, and then with USDA-
CSREES funding applied the approach to the Naches River WA. To develop CMZs, Dr Aggett integrated 
historical analysis with 1- and 2-D hydraulic model results and GIS-based analysis to assess potential 
lateral migration hazard. This work was been motivated by the Federal Emergency Management 
Agency’s recognition that channel changes, such as meander migration and bank erosion, may constitute 
a greater hazard than overbank flood flow in many areas. This is especially true in western and central 
Washington State (WA), where the geomorphic complexity of gravel-bed rivers creates difficulties for 
implementing Federal floodplain regulations that are based primarily on flooding. Accumulations of large 
woody debris (LWD) have historically been significant, and perhaps dominant channel altering 
mechanisms, directly influencing channel avulsion and floodplain development.  

North Fork Toutle River Fish Passage Study 
In this project Graeme is assessing the feasibility and prioritization potential for habitat restoration on the 
North Fork of the Toutle River. In 1980 the volcanic eruption of Mt. St. Helens dramatically altered the 
hydrologic and sediment regimes of the Toutle and Cowlitz rivers, posing a major risk of flooding to 
communities in the lower basin due to sedimentation and associated reduction in channel capacity. A 
large sediment plain has since accumulated behind a Sediment Retention Structure (SRS) built to 
mitigate the flood hazard. The SRS and sediment plain now place a significant challenge to salmonids 
attempting to gain access to spawning tributaries above the SRS and sediment plain (formerly the main-
stem North Fork of the Toutle River). In contrast to the former single thread-gravel bed channel, the 
sediment plain now presents a complex braided system consisting of reworked lahar deposits. Salmonids 
frequently get lost in the maze of braided channels, and at low flow may not have sufficient stream flow 
cover. The stream restoration investigation is assessing the potential to develop and stabilize a single 
thread channel to support migration to tributaries. 
 
Recent Publications 
Swan, D.L., and Aggett, G.R. (2011).  “Two-dimensional modeling of stream channel dynamics in the 

Naches River, WA.”  International Journal of River Basin Management, Vol. 9, No. 2, p 129-140. 
Aggett, G. and J. P. Wilson (2009). "Creating and coupling a high-resolution DEM with a 1-D hydraulic 

model in a GIS for scenario-based assessment of avulsion hazard in a gravel bed river." 
Geomorphology, Volume 113, p21-34. 

Aggett, G., and McColl, C. (2008).  “Spatial Analysis of Hydrologic Impacts.”  In: Encyclopedia of GIS, 
Springer, New York, p. 462-467. 
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Wilson, J. P., G. R. Aggett, et al. (2008). “Water in the Landscape: A Review of Contemporary Flow 
Routing Algorithms”. In: Advances in Digital Terrain Analysis. Q. Zhou, B. Lees and G. Tang (Eds). 
Heidelberg, Springer-Verlag: 213-236. 

McColl, C., and Aggett, G. (2007).  “Land Use Forecasting and Hydrologic Model Integration for Improved 
Land Use Decision Support.”  Journal of Environmental Management.  Volume 84, Issue 
4, September 2007, Pages 494-512. 

Aggett, G., and McColl, C. (2006).  “DSSEM – A Tool for Evaluating Decision Support Systems for PPGIS 
Applications”.  Cartography and Geographical Information Science, Vol. 33, no. 1, p.77-92.  

Lorang, M., and Aggett, G. (2005).  “Potential sedimentation impacts related to dam removal: Icicle 
Creek, Washington, USA.”  Geomorphology, Volume 71, Issues 1-2, p182-201. 

Aggett, G.R., and Jordan, L. (20**).  “Enhancing GIS-based bank erosion rate measurements with high-
resolution monitoring of bank erosion using photo electronic erosion pins (PEEPs).”  Transactions in 
GIS.  In preparation. 

Aggett, G., and Wilson, J.P. (20**).  “Using Historical, Field and LiDAR Data in a GIS to Evaluate the 
Channel Migration Hazard of Gravel-bed River, WA, USA.”  Natural Hazards. Submitted - in review. 

Aggett, G., and Wilson, J.P. (20**).  “Improving classification accuracies of hydrogeomorphic features in a 
gravel-bed river using an object-oriented fuzzy classification of multispectral satellite and LiDAR 
terrain data.”  Geomorphology.  Submitted - in second review. 
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E. John Loranger, PE, CFM 
Senior Water Resources Engineer 

Professional summary 
Mr. John Loranger has over 8 years of professional engineering 
experience, including the design of storm sewer systems, drainage 
facility design, master planning, stream restoration, dam breach 
analysis, floodplain modeling, bridge hydraulic analysis, scour analysis 
and the design of open channels systems.  John has knowledge in 
hydrologic modeling, 1D and 2D hydraulic modeling and steady and 
un-steady state hydraulic modeling as well as research and analysis, 
with published findings.  John also has extensive experience in spatial 
hydrology and hydraulics using GIS-based models integrated with 
digital watershed maps and digital elevation models.   
 
Representative projects  
Storm Drainage Master Plans 
Major Drainageway Planning and FHAD for Littles Creek, 
UDFCD/SEMSWA, Littleton, Colorado 
Project Manager/Water Resource Engineer responsible developing 
EPA SWMM5 hydrologic and hydraulic models, developing and 
costing alternative stormwater management strategies, preparing the 
Flood Hazard Area Delineation report and completing the final 
hydrologic and basin alternatives report. The major drainageway plan 
evaluated the conveyance capacity of the existing storm drainage system (surface and subsurface) for 
the 500-, 100-, 50-, 25-, 10-, 5-, and 2-year storm events.  
 
Stormwater Master Drainage Plan (MDP), Buckley Air Force Base, Aurora, Colorado 
Project Manager/Water Resource Engineer responsible for revising the base-wide EPA SWMM5 
hydrologic and hydraulic models, developing and costing alternative stormwater management strategies, 
and completing the final report. The MDP is evaluating the conveyance capacity of the existing storm 
drainage system for the 100-year, 10-year, and 2-year storm events; recommending areas of eventual 
replacement, maintenance, or expansion; providing a conceptual storm drainage layout plan; and 
incorporate recommendations for Low Impact Development (LID) practices to reduce stormwater runoff.   
 
Basin Plan, Omaha, Nebraska 
Water Resources Engineer responsible for the conceptual design of the combined storm/sanitary 
drainage system for the Leavenworth Drainage Basin in conjunction with the City of Omaha’s 
substantially complete long term control plan. This conceptual design included design of the required 
storm drainage system infrastructure and In-Basin alternative development of the In-Basin alternatives 
for four levels of control.  
 
Storm Drainage Master Plan, Yokohl Ranch, Unincorporated Tulare County, California 
Water Resources Engineer responsible for completing a preliminary Master Drainage Plan for Yokohl 
Ranch (56 mi2) that evaluated the conveyance capacity of the existing storm drainage, provided a 

Quick Summary 

Years of Experience 8 

Education 

MS, Civil Engineering, 
Hydrology/Hydraulics, South 
Dakota School of Mines, 2005 

BS, Environmental Engineering 
South Dakota School of Mines, 
2003 

Professional Registration 

Professional Engineer: CO 

Certified Floodplain Manager 

Professional Affiliations 

American Society of Civil 
Engineers (ASCE) 

Society of American Military 
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conceptual storm drainage layout plan, water quality facilities and incorporated recommendations for 
potential Low Impact Development (LID) practices to minimize or reduce stormwater runoff from minor 
storm events. The MDP analyzed 100-year, 50-year, 25-year, 10-year, and 2-year storm events. This 
project incorporated hydrologic and hydraulic modeling software such as HEC-GeoHMS, HEC-HMS, 
HEC-GeoRAS, HEC-RAS, and flowmaster. 

 
Storm Drainage Master Plan, City of Brush, Brush, Colorado 
Water Resources Engineer responsible for completing a basin-wide Master Drainage Plan for the City of 
Brush that evaluated the conveyance capacity of the existing storm drainage system, and provided a 
conceptual storm drainage layout plan and detention facilities.  The MDP analyzed the 100-year, 50-
year, 25-year, 10-year, and 2-year storm events. This project incorporated hydrologic and hydraulic 
modeling software such as HEC-HMS, and flowmaster. 
 

Transportation Hydraulics 
Burns Bridge Replacement Bridge Hydraulics, Eagle County, Colorado 
Water Resources Engineer responsible for hydrologic Flood Frequency Analysis, existing conditions 
Hydraulic Analysis, proposed conditions Hydraulic Analysis, HEC-18 Scour Analysis and HEC-23 Scour 
Counter Measure design for the federally funded local agency project will replace the structurally 
deficient and functionally obsolete bridge carrying Eagle County Road 301 over the Colorado River.  
 

Grand Ave. Bridge Preliminary Structure Determination Bridge Hydraulics, Glenwood Springs, Colorado 
Water Resources Engineer responsible for performing existing conditions Hydraulic Analysis, Scour 
Analysis and hydraulic conditions constructability design for the proposed replacement of the major 
transportation link in the Roaring Fork Valley, providing access to the I-70 Corridor. 
 
Brush Creek Bridge Replacement Bridge Hydraulics, Eagle, Colorado 
Water Resources Engineer responsible for hydrologic Flood Frequency Analysis, existing conditions 
Hydraulic Analysis, proposed conditions Hydraulic Analysis, HEC-18 Scour Analysis and HEC-23 Scour 
Counter Measure design for the CDOT project that will replace the structurally deficient and functionally 
obsolete bridge carrying US 6 over Brush Creek. 
 
US 160 at McCabe Creek Hydrologic Analysis, Pagosa Springs, Colorado 
Water Resources Engineer responsible for the McCabe Creek basin delineation, hyetograph 
development, infiltration analysis, unit hydrograph, and flood routing.  Hydrologic and preliminary 
Hydraulic analysis was presented to CDOT and the Town of Pagosa Springs. 
 
Poncha Springs Roadway Hydraulics and Cross Culvert Analysis, Poncha Springs, Colorado 
Water Resources Engineer responsible for hydrologic investigation of the contributing area to the 
roadside drainage, and sizing of the required channels and cross culverts for hydraulic capacity. 
Hydrologic analysis followed the CDOT Drainage Design Manual criteria for the proposed roadway 
improvements.  Appropriate design frequencies for each drainage facility were used to evaluate the 
proposed/existing facility using the hydrologic peak prediction procedures and required irrigation 
demands outlined in the CDOT Drainage Design Manual. 
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Jeff Brislawn, MS, CFM 
Hazard Mitigation Lead / Associate 

Professional summary 
Jeff is the Hazard Mitigation Lead / Associate in AMEC’s Hazard 
Mitigation and Emergency Management Program and has over twenty 
one years of experience in Emergency Management, GIS and 
mitigation planning work for state and federal governments, as well as 
technical assistance to local governments.  Jeff has been the project 
manager on more than twenty hazard mitigation plans compliant with 
the Disaster Mitigation Act (DMA), as well as provided GIS-based risk 
analysis in support of many others.  Jeff is experienced with Federal 
Emergency Management Agency (FEMA) mitigation grant programs 
and has assisted local and state governments with the development of 
technically feasible, cost effective and environmentally sound 
mitigation project applications.  Jeff is an experienced user of FEMA’s 
benefit cost analysis software modules and HAZUS, FEMA’s multi-
hazard loss estimation software.  Jeff has provided GIS and natural 
hazards mitigation technical assistance to the FEMA Mitigation 
Division during times of disaster, travelled to disaster areas, written 
reports, trained staff, and been involved in community outreach.  Jeff’s 
academic experience in engineering/environmental geology provides a 
strong earth sciences background to his work in natural hazards risk 
assessments and GIS.  Jeff is a Certified Floodplain Manager (CFM) 
and AMEC Certified Project Manager. 
 

Representative projects  
 
Hazard Mitigation Plan Development, Boulder County, Colorado 
Project Manager.  Responsible for the development of a multi-
jurisdictional Disaster Mitigation Act (DMA) and Community Rating 
System (CRS) compliant mitigation plan inclusive of all incorporated 
municipalities.  Facilitated planning team meetings, public meetings 
and document development.  Conducted parcel-based GIS risk 
analysis for flood and wildfire hazards. 
 
Hazard Mitigation Plan Update, City of Boulder, Colorado 
Project Manager.  Responsible for the update of a multi-hazard Disaster Mitigation Act (DMA) and CRS 
plan for the City, with an emphasis on flood, wildfire and drought hazards.  Facilitated project meetings 
and a public workshop following a process to maximize credits under updated CRS planning guidance. 
Directed use of GIS to enhance the flood hazard vulnerability assessment to detail potential loss by 
stream group.  
 

Quick Summary 

Years of Experience 21 

Education 

MS, Geology, 
Engineering/Environmental 
Specialization, Colorado State 
University, 1992  

BS, Geology, Ohio University, 
Athens, OH, 1987 
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Certified Floodplain Manager 
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Geological Society of America 

Earthquake Engineering 
Research Institute 

Colorado Natural Hazards 
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 Former Chair, Drought 
Mitigation Committee,  
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Camp Creek FEMA FMA Grant Application and Benefit Cost Analysis, City of Colorado Springs, Colorado 
Technical Lead. Provided assistance to the City with development of an application for the FEMA Hazard 
Mitigation Assistance – Flood Mitigation Assistance program.  Conducted a benefit cost analysis using 
FEMA’s latest software and developed an E-Grant application for a project designed to protect a 
residential area at risk from flooding due to watershed impacts from the 2012 Waldo Canyon wildfire. 
 

Cottonwood Creek Stream Bank Stabilization - FEMA Grants administration, City of Colorado Springs, 
CO 
Technical Lead. Provided assistance to the City with administration of a $3 million Pre Disaster Mitigation 
Grant from FEMA for a project designed to protect a critical facility from severe stream-bank erosion.  
Developed quarterly reports and requests for reimbursement and provided guidance on documentation 
and record keeping. 
 

HMGP Sub-application Technical Review FEMA HMTAP Task Order; subcontractor to Dewberry. 
QA/QC reviewer.  Coordinated and provided final QA/QC of engineering reviews of eight proposed 
Hazard Mitigation Grant Program for various projects associated with hurricanes Ike and Dolly.  Projects 
included drainage improvements, pump stations, and sanitary sewer improvements. 
 
Benefit Cost Analysis Workshop, Placer County, CA,  
Technical Lead. Developed and facilitated a benefit-cost analysis (BCA) course utilizing projects from the 
updated mitigation strategy as part of the update to this plan.  Utilized latest FEMA BCA modules.  
Included a review and identification of projects most likely to be successfully funded by FEMA. 
 

PDM Grant Application Assistance to Local Governments, State of Missouri 
Project manager.  Responsible for hands-on technical assistance to grant sub-applicants in Missouri for 
the FEMA PDM-05, 06, and 07 funding cycles. Conducted three workshops to assist local governments 
with project descriptions, benefit-cost analysis, and E-grant sub-applications. 
 
PDM Grant Application Workshop, State of Ohio Emergency Management, Ohio  
Project manager for a workshop that assisted Ohio local governments with competitive mitigation project 
grant applications for the FEMA PDM-06 grant cycle. Included hands-on technical assistance with benefit-
cost analysis, project scoping, and E-grant input. 
 
Fountain Creek FEMA PDM Grant Application and Benefit Cost Analysis, City of Woodland Park, CO 
Technical Lead. Provided assistance to the City with development of an application for the FEMA Pre 
Disaster Mitigation Grant program.  Conducted a benefit cost analysis using FEMA’s latest software on a 
project designed to protect structures and infrastructure from severe erosion. 
 
Boulder Climate Preparedness Plan 2011, Boulder County Planning Department, Colorado (2011) 
Project Manager.  Served as the AMEC project manager on a consultant team responsible for analyzing 
the potential impacts of climate change on four sectors of interest to Boulder County and the City of 
Boulder.  Lead investigator on emergency management/floodplain management and public health 
sectors.  Reviewed existing adaptive capacity to climate related hazards including wildfires and floods 
and recommended potential adaptation strategies to the Climate Adaptation Planning Committee. 
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Colorado Flood Mitigation Update 2010 and 2013, Colorado Water Conservation Board, CO 
Project Manager.  Responsible for the update to Colorado’s Flood Mitigation Plan, compliant with the 
Disaster Mitigation Act (DMA) of 2000.  Facilitated multiple planning meetings and presentations and 
integrated an existing HAZUS Level 1 flood analysis provided by FEMA. 
 
Hazard Mitigation Plan Development 2007-2008, City of Boulder, Colorado  
Technical Lead.  Focus on risk assessment, including the use of GIS to model hazard impacts to support 
a multi-hazard mitigation planning effort in the city, with an emphasis on flood hazard risk.  Assisted with 
the final coordination and drafting of the plan and conducted public meetings.   
 
Hazard Mitigation Plan Development, Jefferson County, Colorado 
Project manager.  Responsible for the development of a multi-jurisdictional Disaster Mitigation Act (DMA) 
and Community Rating System (CRS) compliant mitigation plan.  The project included a HAZUS level II 
GIS-based risk analysis for flood hazards and the integration of information from local level community 
wildfire protection plans. 
 
Flood Exercise Development, City of Boulder, Colorado 
Project Manager.  Responsible for assisting the City with the development of a tabletop and functional 
flood exercise involving a catastrophic flood.  Coordinated exercise planning meetings, scenario 
development, in addition to exercise control and evaluation services. 
 
Flood Recovery Assistance Plan and Exercise, Denver 
Project Manager.  Developed a flood recovery assistance plan for the City and County of Denver.  The 
plan was prepared following a full day flood recovery exercise that AMEC facilitated.  The exercise was 
used to engage stakeholder participation and identify the key issues that needed to be addressed in the 
plan. 
 
Hazard Mitigation Plan Development (2008) and update (2013), Ouray County, Colorado 
Project Manager.  Responsible for the development and update of a multi-jurisdictional hazard mitigation 
plan.  The plan assessed impacts to this mountainous county from natural and manmade hazards, with 
particular emphasis on landslide, debris flow, flood, and wildfire hazards.  Integrated existing countywide 
Community Wildfire Protection Plan during the effort.  Assisted planning team with the development of 
hazard mitigation strategies and implementation process and facilitation of public meetings. 
 
Flood Risk Manual Development, Agri-Food and Agriculture Department Canada, Saskatchewan 
Project Manager.  Responsible for development of a manual explaining the steps needed to identify, 
quantify, model and mitigate flood hazards in rural areas of Canada (Land and Infrastructure Resiliency 
Assessment Manual ver 2).  
 
Existing and Future Conditions Flood Risk Assessment, City of Fort Collins, Colorado 
Project Manager.  Responsible for development of a level II HAZUS-MH flood analysis for the Poudre 
River in Fort Collins.  Used HAZUS and FEMA Benefit Cost methods to estimate losses to proposed 
development. Developed report and presentation on the results and provided support at a City Council 
meeting. 



 

Jeff Brislawn, MS, CFM Page 4 of 4 

Prior to AMEC 
Disaster Support, Colorado – employee of Colorado Office of Emergency Management 
Used GIS to map areas affected by disasters in Colorado.  Used GIS during flooding in 1997 to model 
flood impacts on the population and housing units in the City of Fort Collins.  Created maps of flood 
damaged roads in northeastern Colorado to aid in recovery operations.  Used GIS to design and publish 
a map of earthquake hazards in Colorado to increase public awareness.  Customized ArcView 3.x with 
Avenue to support emergency operations and trained staff on use of ArcView.  Integrated color 
orthorectified photography for the Denver Metro area and critical facility locations to support counter 
terrorism planning efforts.  
 
Disaster Support, Federal Emergency Management Agency – Disaster Assistance Employee 
Conducted GIS Needs Assessment for the FEMA Region VIII office.  Enabled spatial representation of a 
tabular database of repetitive losses to roads to assist flood hazard mitigation efforts in North and South 
Dakota.  Acted as liaison between Mitigation, GIS and Community Outreach during the 1994 Northridge 
earthquake in Los Angeles, California, and as the mitigation liaison to Community Outreach during the 
1995 floods in Houston, Texas.  Conducted training for Community Outreach staff on earthquake hazards 
and mitigation techniques.  
 
Pre Disaster Mitigation Planning Coordinator, Colorado 
Responsible for technical assistance, facilitation, and grants administration associated with the 
development of Pre Disaster Mitigation plans (also known as DMA plans) in local governments across 
Colorado.  
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Donald Luke Swan 
Watershed Scientist 

Professional summary 
Mr. Swan is a fluvial geomorphologist with seven years of experience in 
the study of watershed, river, and water resource problems.  His focus 
has been in the application of hydrology and hydraulic models, spatial 
models, and geospatial tools to guide the development of efficient, 
practical solutions.  Many water resource problems are fundamentally 
spatial in nature. Mr. Swan has found that the use of GIScience 
technologies enhances the understanding of most watershed problems, 
facilitating the translation of model results and field data into a format 
understandable by anyone from resource managers and planners to 
design engineers and the general public.  

Mr. Swan has demonstrated proficiency in a range of topics, including 
field methods and survey, geomorphic mapping and interpretation, GIS 
analysis, spatial database design and creation, softcopy 
photogrammetry, and hydrologic and hydraulic modeling.  He has 
determined and mapped sediment transport patterns and pathways to optimize the design and placement 
of sediment control best management practices (BMPs).  He has developed data models, combining 
high-resolution terrain data and two-dimensional hydraulic model output (River2D), to assess the impacts 
of river management decisions on stream habitat and channel migration hazards. He has calibrated and 
populated hydrologic models (VIC and PRMS) for use in statewide water resource planning, as well as to 
determine the optimal treatment for a federal Superfund mine site.  Luke’s field experience includes 
streamflow and stream channel mapping and data collection, sediment sampling, total station survey, and 
DGPS survey.   

Representative projects  
Camp Creek Drainage Basin Planning – Stream Geomorphology and Sediment Control, City of Colorado 
Springs (In progress) 
The Camp Creek drainage sits above the Garden of the Gods in Colorado Springs Colorado.  The 
watershed was significantly affected by the Waldo Canyon Fire in 2012 and the September 2013 floods.  
Storms in the burn area have already produced devastating floods and debris flows.  As part of a larger 
drainage basin plan, the City of Colorado Springs sought to gain a better understanding of the existing 
stream and hillslope conditions, as well as expected future changes to the drainage.  The project consists 
of surveying the flood damage and sediment deposition zones, evaluating stream geomorphology, and 
determining sediment deposition patterns.  This information was used to develop projected sediment 
estimates.  Results were used to guide the development of proposed drainage alternatives.  
 
Development of a dynamic, probabilistic flood model for Naches River, Washington 
For this project, the need for dynamic, spatially explicit information about the habitat and dynamics of river 
systems was addressed.  River2D, a two-dimensional hydraulic model, was populated using the aerial 

Quick Summary 
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Elensburg, Washington, 2006 

B.S., Geography, Ohio 
University, Athens, Ohio, 2003 
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photographic record, a high-resolution LiDAR dataset, flow exceedence probabilities, and collected field 
data.  Selected flows were then modeled with River2D, effectively creating a probabilistic time series of 
flow inundation extents, velocities, and depths.  This information was then combined into a GIS, creating 
a data-rich virtual river environment.  The resulting data model can then be used to calculate spatially 
distributed process variables (e.g., shear stress and stream power), and subsequently used to identify 
potential risk from flood, avulsion, and channel migration hazards.  Management decisions can then be 
tested and assessed in a spatially explicit, probabilistic GIS environment. 
See:  Swan, L. & G. Aggett. (2011). Two-dimensional modeling of stream channel dynamics in the 

Naches River, Washington.  International Journal of River Basin Management, 9, 129-140. 

Rabbit Ears Pass Sediment Control Management Plan, Colorado Department of Transportation, Colorado 
Managed project strategy and resources to develop a sediment control management plan for Rabbit Ears 
Pass, located near Steamboat Springs, Colorado.  Local stakeholders, CDOT engineers, and CDOT 
maintenance were consulted to determine feasible and preferred solutions for the control of the offsite 
migration of traction control sand and scoria along the pass.  Project methods consisted of organizing and 
facilitating stakeholder meetings, mapping sediment transport pathways, determining best management 
practices suitable for addressing the buildup of traction sand throughout the road corridor, developing a 
project study area best management practice (BMP) mapbook, and providing cost estimates for all 
proposed projects. 

 
Developing Patient and Template Analogues for the Yakima River Ecosystem Diagnostic and Treatment 
Model, Washington 
For this project, an approach was developed to enhance the efficiency in which the Ecosystem Diagnostic 
and Treatment (EDT) model is applied to river basins.  Through the thorough field measurement of 
patient and template reaches, the EDT model characterizes river habitat relative to a target species.  
Patient reaches are disturbed stretches of river exhibiting habitat deficiencies, whereas template reaches 
are those identified as exhibiting pre-disturbance habitat conditions.  Using indicator variables such as 
geology, slope, land use, stream order, and others, reaches of the Teanaway River watershed were 
classified and grouped together.  Stream variables (e.g., bank full width, pebble counts, size and 
distribution of large woody debris, pool and riffle geometry, etc…) were measured for patient and 
template reaches in each of the identified classes.  This approach allowed for a more rapid, yet still 
accurate, application of the EDT model, a model that has been used extensively throughout the 
northwest. 
 
Government of Newfoundland and Labrador – Flood Risk and Vulnerability Analysis Project 
Goals for this project focused on developing a methodology to identify those communities on the island of 
Newfoundland vulnerable to flooding in order to identify communities that could most benefit from the 
installation of flood forecasting and/or early warning systems.  A numerical ranking system was 
developed using multiple data sources, including the historical record, predominate storm tracks, census 
data, hydrography, and physiography. 
 
Application of Hydrology and Erosion Models for the Examination of Effective Mine Reclamation 
Strategies, BP, Boulder, CO 
River/Watershed Scientist responsible for identifying, calibrating, testing, and applying hydrologic, 
landform, and erosion models to the reclamation of a federal superfund site.  The project involved 



 

Donald Luke Swan Page 3 of 3 

modeling mine site water balance under various revegetation scenarios.  Hydrology models used for this 
task included PRMS (Precipitation-Runoff Modeling System) and VIC (Variable Infiltration Capacity).  The 
Siberia landform evolution model was used to test the long-term evolution of site landforms.  The erosion 
of specific slopes was investigated through the use of WEPP (Watershed Erosion Prediction Project).  
Model output and sensitivity test results were used to investigate the site-specific evolution and success 
of mine revegetation efforts. 

 
Stream Sediment Mapping, Confidential Superfund Mine Site, EPA Region 9 
River/Watershed Scientist responsible for identifying, mapping, and classifying fluvial deposits in a high 
mountain/alpine drainage.  For this project, relatively young fluvial deposits were identified and mapped 
using a Trimble Geo-XH handheld GPS mapping unit.  The mapped deposits, as well as the stream 
reach, were classified within geomorphic context.  This process was completed for an entire alpine 
watershed. 
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Joel McGuire, CFM 
Senior Project Manager 

Professional summary 
Mr. McGuire has over 25 years experience in the field of Civil Engineering 
with an emphasis on Water Resources.  He has extensive experience in the 
area of floodplain management including, riverine hydraulics, bridge scour, 
stream restoration and wetland mitigation.  He is a Certified Floodplain 
Manager (CFM), and has worked closely with both public and private clients 
to formulate flood hazard mitigation plans, design floodproofing measures 
and resolve flood boundary issues.  He is adept with mathematical 
modeling of fluvial systems, including bridge and culvert hydraulics, stream 
stability / sediment transport, and decision support.  Mr. McGuire has a 
thorough understanding of watershed management, ranging from project 
hydrology formulation to land use planning related to nutrient transport 
issues, and has been involved in the design of many bridges and channels. 

Representative projects 

Floodplain Modeling and Mapping 
Skunk Creek PMR, City of Boulder Utilities (BCW, LTD.): HEC-RAS analysis with 682 cross sections, 78 
laterals, 12 junctions, 28 culverts and bridges.  Complex alluvial floodplain with under sized drainage 
infrastructure, steep terrain and multiple split flow areas required specialized data management techniques in 
order to maintain continuity in model.  Three mile reach through residential, commercial and institutional land 
uses resulted in revisions to 4 map panels. 
 
Junction Place bridge over Goose Creek / Boulder Transit Center CLOMR (BCW, LTD.): Bridge hydraulics and 
scour computations for a 4,000 cfs flood channel as part of a new intermodal facility.   Pocket park and multi-use 
trail connection required coordination with several agencies and design teams.  
 
Solar Array Installation, University of Colorado Research Park (BCW, LTD.): Feasibility analysis for placement 
of a large solar panel facility in the flood fringe.  Detailed alternatives analysis involving structural, hydraulic and 
cost to benefit considerations. 

Municipal Representation 
East Pennsboro Review Services (GTS Technologies):  Compliance reviews for a west shore community in 
Harrisburg, PA.  Urbanized township experiencing infill and re-development pressures required a consultant with 
knowledge of more sophisticated approaches to storm water management to insure compliance with newly 
mandated water quality concerns (MS-4 permitting).  Catalogued existing infrastructure, incorporated revisions 
to ordinance and provided review and representation of storm water related projects for city council and 
planning commission. 
 
London Grove/New Garden Township Consulting Services (GTS Technologies):  Provided specialized storm 
water runoff quality consultation for rural south eastern Pennsylvania township including stream/rainfall gauging 
and analysis to calibrate pre-development runoff coefficients, incorporation and promotion of LID principles for 
new development, created maintenance program and reporting protocols for post-construction storm water 
management facilities. 

Quick Summary 

Years of Experience 25 

Education 

MS Water Resource 
Engineering, Villanova 
University, Villanova, PA 1995 
 
BS Civil Engineering, University 
of Colorado, Boulder, 1986 
 
Professional Qualifications 

Certified Floodplain Manager 

Professional Affiliations 

Association of State Floodplain 
Managers 
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Infrastructure Design 
Mt. Princeton Estates (Phelps Engineering): Mountain resort PUD utilized LID principals to reduce post 
construction impacts to contiguous wildlife conservation areas.  Relocation of water intake system for CDOW 
fish hatchery required adjudication of water rights associated with ditches to be abandoned.  Developed hydro-
study and augmentation plan for potable water supply. 
 
Ute Reservoir Intake Structure, Tucamcari, NM (Phelps Engineering):  One MGD intake structure for resort 
community involved directional drilling into reservoir and pump station design with a two mile force main to 
treatment facilities.  Prepared permitting with ISC and Jurisdictional Determination from NM USACE. 
 
Route 202, Section 300, Chester County, PA, PennDOT District 6-0 (GTS Technologies):   Managed design 
team for development of storm water mitigation BMP’s for six mile highway widening project in Tredyffrin and 
West Whiteland Township, Chester County.  This project involved coordination of environmental studies, 
preliminary engineering, final design, and construction consultation to accommodate a third center lane in each 
direction, complete roadway reconstruction, bridge and drainage improvements. 
 
S.R. 2001, Pike County, PA, PennDOT District 4-0 (GTS Technologies):  Developed recommendations for 
construction techniques, drainage facility design, and the implementation of erosion and sediment pollution 
control best management practices (BMPs) above and beyond what is typically done for similar projects in order 
to meet local criteria.  Mountain highway through National Scenic Area and sensitive, high-quality waterways 
provided challenging permit requirements. 
 
South Mountain Commons, York County, PA   (GTS Technologies): Mr. McGuire led a design team in the 
development of storm water management on a 150 acre mixed use development.  An extremely restrictive Land 
Development Ordinance in terms of rate, volume, and water quality mitigation involved creating distributed 
measures with low environmental impact consisting of a system of 12 interconnected detention/water quality 
basins woven into a multi-use park and trail system.  Where infiltration measures were not feasible, a range of 
water quality measures were proposed to meet Federal, State, and local municipal codes. 
 
Wilshire Estates 100 Lot Subdivision, Lower Paxton, PA   (GTS Technologies):  Mixed use residential 
subdivision emphasizing conservation design of riparian buffers with distributed BMP’s for stormwater 
management.  Involved chapter 105 permitting for wetland mitigation and multiple large culverts as well as a 
detailed floodplain delineation. 
 
Pinedale Court 10 lot subdivision, Lower Swatara Township, PA (Lake, Roeder and Hillard Associates):  
Combination of Post Construction and Stormwater Management measures to meet rate mitigation in a 30% 
release rate district utilizing LID design principals including distributed infiltration facilities and biofiltration swales 
to reduce the footprint of a detention basins and associated impacts. 

Employment history 

AMEC Environment & Infrastructure, Inc., Senior Project Manager, Denver CO, October 2013 to present 
BCW, Ltd., Senior Water Resource Engineer, Boulder, CO, 2011 to 2013 
Phelps Engineering, Senior Water Resource Engineer, Denver, CO, 2010 to 2011 
JM Services, President, Harrisburg PA, 2008 to 2010 
GTS Technologies, Senior Water Resource Engineer, Harrisburg PA, 2001 to 2008 
Lake, Roeder, Hillard and Associates, Water Resource Engineer, Lancaster PA, 1997 to 2001 
Thomas H. Cahill Associates, Water Resource Engineer, West Chester, PA, 1990 to 1997 
David J. Love and Associates, Water Resource Engineer, Boulder, CO, 1986 to 1990 
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Hanna L. Sloan, PE 
Water Resources Engineer 

Professional summary 
Ms. Sloan has over 13 years of technical and academic experience in 
water resources planning and environmental science.  She has 
diversified experience including water supply, demand, management, 
drought and conservation planning; water rights analyses; groundwater 
and surface water investigations; water quality studies; and hazardous 
waste site remediation work.  Additionally, Ms. Sloan is experienced 
using ArcGIS for various analyses, carrying out field data collection 
activities and associated analyses, technical report writing, and project 
management.  Her expertise includes: 

 Water supply/demand planning and management 

 Water conservation/drought planning 

 Water rights analysis 

 Water quality studies 

 Groundwater/surface water investigations 

Representative projects and experience 
James Creek Watershed Initiative, Jamestown, Colorado 
Program Assistant.  Assisted with a project to continue undergraduate 
honors thesis work that assessed source water activities and 
development of management techniques to protect water quality within 
the James Creek Watershed.  In December 1999, Ms. Sloan testified to the Boulder County 
Commissioners using undergraduate honors thesis findings to aid in the effort to successfully propose 
legal closure of the trail that runs alongside James Creek to off-road vehicles (ORVs).  ORV use on the 
trail was suspected of exacerbating the creek’s turbidity problems by increasing its sediment load via 
direct deposition.  Ms. Sloan took part in developing the next steps to implement in order to continue 
beneficial research to assist the small mountain community in protecting the quality of their drinking 
water source. 
 
Undergraduate honors thesis – “Evaluation of James Creek Turbidity Levels, Causes, and Effects 
Northwest Boulder County, Colorado”  
Undergraduate Research Opportunities Program Researcher. University of Colorado, Boulder. 
Collected water samples, performed water quality tests and research to determine the causes of high 
turbidity levels in James Creek, the sole drinking water source for the small mountain community of 
Jamestown, Colorado.  The town had repeatedly been unable to remove the high sediment loads and 
meet state water quality standards for drinking water, causing boil-water orders to be imposed on the 
residents.  The results of the study formed a baseline for information that has been expanded upon by 
subsequent University of Colorado students. 

Quick Summary 

Years of Experience 13 

Education 

MS, Hydrology and Water 
Resources, University of 
Arizona, Tucson, Arizona, 2003 

BA, Environmental Studies 
(minor in Geology), University of 
Colorado, Boulder, Colorado, 
1999 

Professional Qualifications 

Professional Engineer – CO 

Certifications / Training 

OSHA 40-hour HAZWOPER 

Professional Affiliations 

Engineers Without Borders – 
Site reconnaissance for water 
supply alternatives in Togo, 
Africa 

American Water Resources 
Association, Colorado Section 
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Gore Creek and Eagle River Water Quality Monitoring, Vail, Colorado 
Assistant Project Manager.  For the Eagle River Water & Sanitation District, Ms. Sloan was responsible 
for planning and implementing water chemistry, algae and biological sampling and analysis for Gore 
Creek and the Eagle River.  These data collection efforts, which involved numerous agencies including 
the U.S. Geological Survey, the U.S. Forest Service, and the Colorado Department of Public Health and 
Environment, were designed to collect data for interested parties for multiple scientific, permitting, 
planning, and resource management purposes.  In addition, these planning efforts are intended to 
provide supplemental data to the State Water Quality Control Division in their effort to develop a 
“nutrient model” to determine water quality standards for nitrogen and phosphorus.   
 
Keystone Ski Area Water Quality Monitoring, Keystone, Colorado 
Project and Field Support. Ms. Sloan was involved in ongoing water quality monitoring and analysis to 
assess the impacts of drainage improvements, snowmaking and other activities on ski area streams. 
This study was carried out in cooperation with the U.S. Forest Service in response to concerns about 
the impacts of trace metals in the water source for the snowmaking system and the potential for 
impacts of return flows on water quality, plants, soils and aquatic life. For this project, Ms. Sloan was 
responsible for field sampling, data analysis and database management.  
 
South Platte Decision Support System, South Platte River Basin, Colorado 
Project and Field Support.  Involved with the groundwater component of this multi-year project that 
developed a database to provide water users throughout the State valuable information regarding water 
management issues affecting the South Platte River Basin.  This project contained a significant field 
portion, of which Ms. Sloan had been involved in for four years.  Her field tasks included: annually 
measuring fall water levels in over 80 wells throughout the basin; performing streambed conductance 
tests at 30 sites along the South Platte River and its tributaries including hydraulic conductivity tests, 
sediment collection, hydraulic gradient testing, and cross-section profiling; and well pumping tests.   
 
River Watershed Study, Confidential Location 
Sampling and Laboratory Support.  Ms. Sloan assisted in a laboratory setting by processing and 
compositing high-flow event water samples collected to better understand surface water dynamics 
affecting water quality and fish communities in a large Midwestern lake and its associated tributaries.  
Emphasis was placed on evaluating constituents and parameters that affect nutrient loading as well as 
assessing fate and transport of contaminants throughout the watershed.  Additionally, Ms. Sloan was 
involved with fieldwork collecting water quality parameters and samples from the lake, as well as 
collecting biological samples throughout the study area. 
 
Sampling Support, Groundwater Monitoring, Colorado Springs, Colorado 
Ms. Sloan performed periodic groundwater sampling to monitor a private client’s pump and treat system 
in Colorado Springs, Colorado.  Ms. Sloan also completed electronic boring logs for new wells drilled as 
a part of this remediation project. 
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Mack Chambers 
GIS Specialist 

Professional summary 
Mr. Chambers is a GIS Specialist with over 14 years of experience that 
includes spatial analysis, cartographic design and map book creation, 
development of spatial data, and detailed QA/QC.  Mack’s current 
work includes GIS-based hazard risk analysis for multiple state and 
local mitigation plans.  In addition he has supported mapping for 
Community Wildfire Protection Plans, FEMA map modernization 
efforts, digitizing and georeferencing flood maps and mapping 
impervious surfaces, interpretation of aerial imagery, 3D-modeling for viewshed analysis, production of 
presentation-quality graphics, figures, and maps for a wide variety of clients.  Mack has recently 
developed figures for water rights projects to be used in deposition, litigation, and testimony. 
 

Expertise 
 Cartographic design 
 GIS Spatial Analysis with Hazard Mitigation Plans and Water Rights 
 Map book creation for plans, fieldwork and engineer support 
 

Representative projects  
Hazard Mitigation Plans 
Colorado Flood Plan, 2010 and 2013 
Performed GIS analysis with ArcGIS 10 and HAZUS-MH MR2 on state assets in relation to FEMA Flood 
layers to support the Mitigation Plan.  Created and updated maps with ArcMap from template guidelines 
representing Per Capita Loss, Population Displacement, NFIP Claims and Policies as well as Total 
Building Loss from 100 year flooding. 
 
Hazard Mitigation Plan, Grand County, Colorado 2013 
Performed GIS analysis and created maps using ArcGIS 10 and HAZUS-MH MR2.1 on structure 
locations, parcel data and critical facilities in relation to landslide geologic hazards.  Natural hazards like 
flood and wildfire were also part of this analysis to support the mitigation plan to show risk to assets and 
population. 
 
Hazard Mitigation Plan Update, Ouray County, Colorado 2008 and 2013 
Performed GIS analysis and created maps using ArcGIS 10 and HAZUS-MH MR2.1 on building 
footprints, parcel data and critical facilities in relation to geologic hazards such as debris flow, earthquake, 
landslide and rockfall.  Natural hazards like flood and wildfire were also part of this analysis to support the 
mitigation plan to show risk to assets and population. 
  

Quick Summary 

Years of Experience 14 

Education 

BS, Social Work, Western 
Carolina University, Cullowhee, 
NC, 1996 
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Hazard Mitigation Plan, City of Waveland, Mississippi 2013 
Performed GIS analysis with ArcGIS 10 on critical facilities and populations within natural hazards such 
as Hurricane and Flood to support Mitigation Plans.  Created maps with ArcMap from template guidelines 
representing Exposure and Direct Economic Loss Ratio from flood hazards and hurricane surges.  
Repetitive Loss Properties were also mapped for this plan using the handout provided by National Flood 
Insurance Program to comply with Federal Regulations. 
 
Hazard Mitigation Plan Update, Gunnison County, Colorado 2012 
Performed GIS analysis and created maps using ArcGIS 10 and HAZUS-MH MR2.1 on building 
footprints, parcel data and critical facilities in relation to natural hazards such as avalanche, flood, 
geologic hazards, landslide and wildfire to support the plan.  
 
Hazard Mitigation Plan Update, City of Boulder, Colorado 2012 
Performed GIS analysis and created maps using ArcGIS 10 and Model Builder to automate analysis on 
building footprints and parcel data, at-risk populations, essential services and critical facilities data in 
relation to natural hazards such as flood (Floodway, High Hazard and DFIRM flooding), geologic hazards, 
and wildfire to support the plan. 
 
Hazard Mitigation Plan, Butte County, California 2012 
Performed GIS analysis using ArcGIS 10 and Hazus-MH 2.0 on improved parcels with natural hazards 
such as Earthquake, Dam Inundation, Fire, Flood, and HAZMAT Transportation Route Analysis to 
support the Butte County Mitigation Plan.  Created maps to show relationships of hazards to Earthquake 
Shaking, Wild Fire, Fire History, Dam Inundation, and FEMA flood zones to the communities and the 
county. 
 
Delta, Gunnison, Montrose and Ouray Community Wildfire Protection Plans, Colorado 2011  
Developed maps for each County’s CWPP representing the results of fire behavior modeling as well as 
fire treatment areas for each county and their designated wildland urban interface communities. 
 
Iron County DFIRM, Utah 2007 
Created DFIRM Index maps for Iron County in Utah using ArcMap 9.2.  Used FEMA Appendix K to 
place Annotation and Line Weights to FEMA Specifications.  Created Scoping maps of Iron County 
showing stream center lines and attributing their properties of Detailed Study, Approximate and 
Enhanced A Zones, and Redelineation. 
 
Stark County DFIRM, North Dakota 2007 
Created DFIRM Index maps for Stark County in North Dakota using ArcMap 9.2.  Used FEMA 
Appendix K to place Annotation and Line Weights to FEMA Specifications.  Created Scoping maps of 
Stark County showing stream center lines and attributing their properties of Detailed Study, 
Approximate and Enhanced A Zones, and Redelineation. 
 
Elmore County DFIRM, Alabama 2006 
Worked with ArcGIS 9.1 analyzing FEMA Appendix K: Format and Specifications for Elmore County 
DFIRM Annotations.  Performed QA/QC on completed Elmore County DFIRM maps. 



  

DOUG WALKER, MSEE 

Placeways Principal  |  Scenario Planning and Modeling 

 

Education 
MS, Electrical Engineering (University 
of Illinois) 
BA, Physics with honors and 
distinction (Carleton College) 
Advanced Management Program 
(AT&T) 

Professional Affiliations 
Transportation Research Board, 
National Academy of Sciences: Past 
Member of the Committee for 
Transportation Visualization  

Professional Registrations 
Six Sigma Quality Black Belt, 1999. 
 
Experience 
28 years 

 
Relevant Experience – Community Planning 
Integrated Regional Plan for Pikes Peak Area Council of Governments (Colorado 

Springs), CO. Innovative project combined land use, conservation, and transportation 

planning.  Developed 3 long-term land use scenarios that were then modeled for their 

transportation and conservation impacts.  Land use modeling principal-in-charge. 

Community Values-Based Planning, Victor, ID.  Public education and engagement 

process based around Orton Family Foundation’s “Community Heart and Soul” concepts.  

Work included public meetings, future scenario modeling, and 3D visualization.  

Placeways Principal-in-charge. 

Routt County Vision 2040, CO.  Public meetings, value-gathering, future land use 

modeling, and 3D visualization.  Placeways Principal-in-charge. 

Scenario Planning and Livability Modeling, Portneuf Valley, ID.  A scenario planning 
process using HUD Livability Principles and building toward a new preferred scenario.  
Highlights include extensive public engagement and detailed scenario modeling including 
interactive workshops and web-based feedback. Placeways Principal-in-charge. 
 

Greenprint Analysis, Mid-South Regional Governments (Memphis and West Memphis), 

TN, AR, MS. Land use inventory and analysis to support a HUD-funded long-range plan 

emphasizing open space and regional sustainability. Placeways Principal-in-charge.   

 

Relevant Experience - Software Applications for Planning and Outreach 

Tipping Points Indicators, Great Lakes Consortium (IL, IN, MI, MN, NY, OH, PA, WI).  

Interactive online application to assist community watershed planners and their 

stakeholders with understanding water quality impacts of alternative land use 

development scenarios.  Principle-in-charge. 

NJTPA ViZtools, North Jersey (NJTPA).  An interactive online application to support public 

outreach and participation in  the long-range regional transportation plan update.  Project 

Manager. 

Fiscal impact tool, New Hampshire (NHOEP).  Online interactive application to promote 

understanding of fiscal impacts of alternative development patterns.  Project Manager. 

 (continued next page) 

 

Overview 
A nationally recognized leader in the development and application of GIS-based scenario 
planning and modeling tools, he is best known for CommunityViz, the award-winning 
planning software whose development and application he has spearheaded since 2001.  
His work focuses on effective, innovative applications of tools and processes to support 
informed, collaborative planning for sustainable communities and regions.   



 

 

 

Relevant Experience - Software Applications for Planning and Outreach - continued 

Envision2050, San Diego (SANDAG).  Interactive website to support public education and 

outreach on the long-range regional plan.  Project Manager. 

Plan2035 Prince George’s, Prince George’s County, MD.  Interactive website using 

MetroQuest platform to present CommunityViz scenario modeling resutls.  Technical 

Advisor. 

CommunityViz.  Widely used and award-winning GIS software for planners since 2001.  

Product Manager. 

 
 
Selected Publications and Presentations (2011 – 2013) 
The Planners Guide to CommunityViz:  The Essential Tool for a New Generation of 

Planning, by Doug Walker and Tom Daniels.  APA Planners Press:  2011. 

 

“Where Engineers and Novelists Meet,” Planning Magazine, December, 2012. 

 

“CommunityViz:  Planning on Your Feet,” Newsletter of the APA Regional and 
Intergovernmental Planning Division, Winter, 2013. 

 

Geographic Information Systems (GIS) as a tool in reducing a community’s ecological 
footprint. Schatz, R., Walker, D., de Kroes, J., Arciniegas, G.A., Getz, P., Khare, A., 
2013. In: A. Khare, T. Beckham (Eds). Mitigating Climate Change:  The Emerging Face 
of Modern Cities (Springer – Verlag Berlin Heildelberg). 

 

Supporting cross-sector, cross-domain planning through interoperating toolkits.  The 
Journal of Conservation Planning (Vol . 9, 2013). 

 

“Web-Based Fiscal Impact Modeling: What’s been done and what’s coming next.”  Della 
Rucker, Douglas Walker, and Chris Haller.  Presented at the 2013 American Planning 
Association Planners Conference, Chicago, IL, Spring, 2013.   

 

“Geodesign strategies for urban planning.”  Shannon McElvaney and Doug Walker.  
Presented at the 2013 American Planning Association Planners Conference, Chicago, 
IL, Spring, 2013.   

 

“Health impact assessment using CommunityViz.”  Doug Walker.  Presented at the Active 
Living Annual Conference, San Diego, CA, Winter, 2013. 

 

DOUG WALKER, MSEE 

Placeways Principal  |  Scenario Planning and Modeling 



  

AMY ANDERSON, M. Sc. 

Placeways Director of Planning Services  |  Land Use Scenarios and Modeling 

 
Education 
MSc, City Design and Social Science 
(London School of Economics, UK) 
BSAE, Architectural Engineering 
(Milwaukee School of Engineering) 
 
Certifications 
CommunityViz Senior Trainer 
Hazus Multi-Hazard for Flood 
 
Expertise 
Urban and Regional Planning 
Planning Analysis 
Public Outreach Technology 
Visualization Tools and Techniques 
 
Computer Skills 
GIS Applications:  Esri ArcGIS 8-10, 
CommunityViz Scenario 360, Hazus-MH, 
AutoDesk & AutoDesk Map 2000-2008, 
Vectorworks 

 
Graphic Design & 3D Rendering:  Scenario 
3D, ArcScene, Trimble SketchUp, Adobe 
Photoshop, Illustrator, Acrobat, AutoCAD 
 
Experience 
9 years 

 
Relevant Experience 
Community Health and Resources Model, Houston/Galveston, TX.  Developing advanced 
analysis and modeling tools for interactive outreach and education workshops regarding 
future development in flood- and hurricane-prone areas.  Lead Technical Consultant. 
 
USDOT Volpe Center Scenario Planning Pilot Project, Cape Cod, MA.  A groundbreaking 
project sponsored by the federal Interagency Panel on Climate Change including partners 
FHWA, EPA, and others that featured a hands-on workshop with multidisciplinary experts 
looking at alternative future land use and transportation strategies for the region.  Lead 
Technical Consultant. 
 
Sustainable Communities Strategy and Community Design Model, San Luis Obispo 
County, CA.  County-wide models for future development that analyzed potential 
sustainability impacts of alternative scenarios.  Migration of the Regional Land Use Model 
(RLUM) to CommunityViz to provide a more flexible land use platform.  Project Manager. 
 
Scenario Planning and Livability Modeling, Portneuf Valley (BTPO), ID:  A scenario 
planning process using HUD Livability Principles and building toward a new preferred 
scenario.  Highlights include extensive public engagement and detailed scenario modeling 
including interactive workshops and web-based feedback. Lead Technical Consultant. 

 
Long Range Transportation Plan Update, Macatawa Area Council of Governments 
(MACC), MI.  Future growth scenario alternatives for a rural area using Placeways’ 
scenario planning and visualization software, CommunityViz. A highlight was the multi-
scale (local/regional) nature of the analysis, which supported both local and regional land 
use designations. Project Manager.   

 
Youth Education in Neighborhood Design, Boston College, MA.  Multiyear program 
developing hands-on technology exercises for city youth to learn about urban planning 
with GIS.  CommunityViz served as the platform for sketching, impact analysis, and 3D 
modeling.  Lead Technical Consultant. 

 
Routt County Vision 2040, CO.  Public meetings, value-gathering, future land use 

modeling, and 3D visualization.  Lead Technical Consultant. 

  

Overview 
Amy Anderson specializes in supporting community planning using GIS modeling and 
visualization tools.  She offers a strong scenario planning and visualization background, 
and experience with numerous planning projects throughout North America and the 
world.  Her unique skill set combines advanced planning analysis with wide-ranging 
graphical and mapping analysis capabilities that help clients and the public understand 
important concepts and make informed decisions.  



 

 Selected Publications and Presentations 
"Tools for Coastal Climate Change Vulnerability Assessment and Adaptation Planning," 
Speaker in a symposium presentation at the Inaugural National Adaption Forum, Denver, 
CO April 2013 
 
“Presentation on the Table for Coastal Resiliency: Introduction to the CommunityViz® 
CHARM Model for the Houston/Galveston Region.” Amy Anderson, Steve Mikulencak.  
Webinar for the Ecosystem-Based Management Tools Network, March 2012. 
 
“The Charming WeTable” Hands-on workshop exploring interactive touchtables and the 
CHARM Model at the Nonpoint Education or Municipal Officials (NEMO) U8 conference, 
October, 2012. 
 
“Scenario Planning: Case Studies for Land Use and Transportation”, Michigan 
Transportation Planning Authority, Holland, MI August 2012.  
  
“Engaging youth in developing urban plans using geographic information systems and 
computer visualization”, co-author, chapter in the book Learning for sustainability in time 
of accelerating change. [Arjen E.J. Wals and Peter Blaze Corcoran, ed. Wageningen 
Academic Publishers:  2012]. 
  
“Technology in the Planning Process,” expert panel presentation for City Building class of 
Prof. Jeremy Nemeth at University of Colorado--Denver, May 2013. 
   
“Geodesign for Planning,” presentation and workshop at Esri Geodesign Summit, January 
2013. 
  
“GeoDesign Charrette using CommunityViz,” presentation and workshop at Esri 
Geodesign Summit, January 2012. 
  
“GeoDesign for Integrated Land Use, Conservation, and Hazard Planning with 
CommunityViz,” presentation and workshop at Esri Geodesign Summit, January 2011. 
  
“GeoDesign for Smart Growth Planning,” and “GIS-Enabled Charrettes,” workshops at 
American Planning Association National Conference, Boston, MA April 2011. 
  
“GIS for Growth Planning, Site Analysis and 3D Future Visualization,” hands-on workshop 
at American Planning Association National Conference, New Orleans, LA April 2010. 
  
“GIS for Growth Planning, Site Analysis and 3D Future Visualization,” hands-on workshop 
at American Planning Association National Conference, Minneapolis, MN April 2009. 
  
“City of Kelowna Downtown Planning Using CommunityViz,” co-presenter at the Esri 
Canada User Conference, Kelowna, BC May 2011. 

AMY ANDERSON, M. Sc. 

Placeways Director of Planning Services  |  Land Use Scenarios and Modeling 
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Appendix B. Project Descriptions 

WA – Channel Migration Zone (CMZ) Hazard Methodology and Application Study 

The overall goal of this study was to predict the area of the Naches River system that is at risk 
of future channel erosion due to fluvial processes. In this project AMEC assisted the 
Washington State Department of Ecology and WSDOT develop a Channel Migration Zone 
Hazard methodology, and then with USDA-CSREES funding applied the approach to the 
Naches River WA. This work has been motivated by the Federal Emergency Management 
Agency’s recognition that channel changes, such as meander migration and bank erosion, may 
constitute a greater hazard than overbank flow in some areas. This is especially true in western 
and central Washington State (WA), where the geomorphic complexity of gravel-bed rivers 
creates difficulties for implementing Federal floodplain regulations that are based primarily on 
flooding. Accumulations of large woody debris (LWD) have historically been significant, and 
perhaps dominant channel altering mechanisms, directly influencing channel avulsion and 
floodplain development. Techniques developed for this study can be used to more appropriately 
align river channels and roads following channel realignment following serious floods and debris 
flows. 

Avulsion Hazard Analysis for Naches River, WA 

In this USDA/USBR funded project a LiDAR-based high resolution digital terrain model (DTM) 
was developed and assimilated with a one-dimensional hydraulic model for investigating 
avulsion hazard potential on a gravel bed river. A detailed channel and floodplain surface model 
was created to define the geometry parameter required by the 1D hydraulic model HEC-RAS. 
The ability to extract dense and optimally located cross-sections was presented as a means to 
optimize HEC-RAS performance. A number of flood scenarios were then run in HEC-RAS to 
determine the inundation potential of modeled events, the post-processed output of which 
facilitates calculation of spatially explicit shear stress and level of geomorphic work (specific 
stream power per unit bed area), for each of these. Further enhancing this scenario-based 
approach, the DTM was modified to simulate a LWD jam and active-channel sediment 
aggradation to assess impact on inundation, shear stress and stream power under previously 
modeled flow conditions. The high resolution DEM facilitates overlay and evaluation of modeled 
scenario results in a spatially explicit context containing considerable detail of hydrogeomorphic 
and other features influencing hydraulics (bars, secondary and scour channels, levees). This 
offered advantages for: (i) assessing the avulsion hazard potential and spatial distribution of 
other hydrologic and fluvial geomorphic processes; and (ii) exploration of the potential impacts 
of specific management strategies on the channel, including stream restoration efforts. 
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Figure 6 Analysis of stream power (ability to do geomorphic work) under scenario flow 
conditions and channel configurations 

 
Source:  Aggett, G., 2009: Creating and coupling a high-resolution DEM with a 1-D hydraulic model in a GIS for 
scenario-based assessment of avulsion hazard in a gravel bed river. Geomorphology, Volume 113, p21-34). 

Development of a dynamic, probabilistic flood model for the Naches River, Washington 

For this project, the need for dynamic, spatially explicit information about the habitat and 
dynamics of river systems was addressed.  River2D, a two-dimensional hydraulic model, was 
populated using the aerial photographic record, a high-resolution LiDAR dataset, flow 
exceedance probabilities, and collected field data.  Selected flows were then modeled with 
River2D, effectively creating a probabilistic time series of flow inundation extents, velocities, and 
depths.  This information was then combined into a GIS, creating a data-rich virtual river 
environment (see Figure 7).  The resulting data model can then be used to calculate spatially 
distributed process variables (e.g., shear stress and stream power), and subsequently used to 
identify potential risk from flood, avulsion, and channel migration hazards.  Management 
decisions can then be tested and assessed in a spatially explicit, probabilistic GIS environment. 
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Figure 7 Naches River Flood Model Example 

 
See:  Swan, L. & G. Aggett. (2011).  Two-dimensional modeling of stream channel dynamics in the Naches River, 
Washington.  International Journal of River Basin Management, 9, 129-140. 

Icicle Creek, WA – Dam Removal and Sediment Transport Modeling 

A series of small dams were built in Icicle Creek in 1937 to facilitate the operations of 
Leavenworth National Fish Hatchery. Several of those dams have been abandoned and local 
watershed conservation groups, as well as state and federal agencies, are discussing dam 
removal and the potential impact to the lower reaches of Icicle Creek due to elevated 
sedimentation. The objective of this Wild 
Fish Conservancy-funded study was to 
measure the total volume of sediment 
trapped behind the Icicle Creek dams 
and estimate the potential sedimentation 
impacts for the lower portion of Icicle 
Creek should the dams be removed. 
Another objective was to assess the 
ability of the river to flush the sediments 
and naturally restore the system to as 
close to its predam condition as possible. 
A flow-competence approach was used 
to assess the restoration potential of the 
river to do the work of flushing sediments 
and reestablishing the predam stream 
channel characteristics.  

Naches River, WA - Creating and coupling a high-resolution DEM with a 1-D hydraulic 
model in a GIS for scenario-based assessment of avulsion hazard in a gravel bed river. 

In this USDA/USBR funded project a LiDAR-based high resolution digital terrain model (DTM) 
was developed for assimilation with a one-dimensional hydraulic model in order to investigate 
avulsion hazard potential on a gravel bed river. A detailed channel and floodplain surface model 

 

Icicle Creek, WA 
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was created to define the geometry parameter required by the 1D hydraulic model HEC-RAS. 
The ability to extract dense and optimally located cross-sections was presented as a means to 
optimize HEC-RAS performance. A number of flood scenarios were then run in HEC-RAS to 
determine the inundation potential of modeled events, the post-processed output of which 
facilitates calculation of spatially explicit shear stress and level of geomorphic work (specific 
stream power per unit bed area), for each of these. Further enhancing this scenario-based 
approach, the DTM was modified to simulate a LWD jam and active-channel sediment 
aggradation to assess impact on innundation, shear stress and stream power under previously 
modeled flow conditions. The high resolution DEM facilitates overlay and evaluation of modeled 
scenario results in a spatially explicit context containing considerable detail of hydrogeomorphic 
and other features influencing hydraulics (bars, secondary and scour channels, levees). This 
offered advantages for: (i) assessing the avulsion hazard potential and spatial distribution of 
other hydrologic and fluvial geomorphic processes; and (ii) exploration of the potential impacts 
of specific management strategies on the channel, including stream restoration efforts. 

Yakima County, WA – Hydrologic and Land-use Forecasting Model Integration for 
Improved Watershed and Land-use Decision Support 

Developed a methodology for integrating a land-use forecasting model with an event scale, 
rainfall-runoff model in support of improving land-use policy formulation at the watershed scale.  
Models selected for the integration were loosely coupled, structured upon a common GIS 
platform that facilitated data exchange.  The hydrologic model HEC-HMS was calibrated for a 
specific storm event that occurred within central Washington State.  The land-use forecasting 
model, What If?, was implemented to forecast future spatial distributions of low-density 
residential land-uses under low and high population growth estimates.  Forecasted land-use 
distribution patterns for the years 2015, 2025, and 2050 were then used as land-use data input 
for the calibrated hydrologic model, keeping all other parameters constant.  Impacts to the 
discharge hydrograph were predicted as the study area became increasingly developed, as 
forecasted by What If?.  Results of the integration process demonstrated the synergy that can 
be generated through the linkage of selected hydrologic and land use models.  The ability to 
quantifiably forecast the potential hydrologic implications of proposed land-use policies before 
their implementation offers land-use decision-makers a valuable tool for discerning which 
proposed land-use alternatives would be effective at minimizing storm water runoff. 

Debris Flow Assessment in San Bernardino Mountains, CA (funded by University of 
Southern California Board of Regents, 1997-8 $85,000) 

Graeme Aggett, one of our geomorphologists, conducted a 1.5-year study of the physics and 
impacts of debris flows on the small Californian mountain town of Forest Falls. This work was 
aimed at better understanding the rainfall triggering thresholds of damaging events, the 
variability of flow paths of flows (tributary and mainstem), and the complex rheologic nature of 
debris flows as they are mixing with clear water flows. The work was specifically aimed at better 
understanding the variability of routing under mixed flow conditions, and to develop more 
effective hazard maps that identify the specific nature of debris flow hazards in the community 
(versus flood hazard). Twelve debris flow events that were destructive to property have been 
recorded at Forest Falls between the 1950s and 2000 (likely more since), and Graeme was able 
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to observe one of these and construct process measurements to assist definition of the event: 
on July 11-13 1999 debris flows were generated by high-intensity rainfall that forced a high-
velocity debris avalanche in one of several streams crossing the alluvial fan on which the Town 
of Forest Falls is located. Unlike the characteristic deposits formed by debris flows, this event 
spread out down slope and left little geomorphic evidence suggestive of a debris flow (e.g. 
reverse fining/boulder berms). The avalanche overshot the bank of the active debris flow 
channel, destroying property. The minimum velocity of the flow was calculated to be 20 m/s. 
Impact from high-velocity boulders removed trees where the avalanche overshot the channel 
bank. Further down the fan, the rapidly moving debris fragmented the outer parts of the upslope 
side of large pine trees and embedded rock fragments into the tree trunks. The results of this 
study used quantitative methods (including modeling), field assessment of geomorphic impacts 
and deposits, and GIS-based analysis of historic and the recent event to map debris flow hazard 
and support mitigation design.  

Figure 8 House destroyed by debris flow. Forest Falls, CA. 

 
 

Maloney Creek Flood Control and Habitat Restoration Project, Skykomish, WA 

AMEC staff worked on an ongoing major flood control and habitat restoration project.  The team 
included a team of geomorphologists, hydrologists and restoration engineers that have 
developed alternatives to reduce flooding of adjacent homes, address sedimentation issues, 
improve fish habitat and create additional wetland habitat in lower Maloney Creek, a tributary to 
the Skykomish River in WA. The first phase of the project involved collecting and compiling 
existing hydrology, sediment transport, geomorphology, and habitat data into plans, design 
drawings and cost estimates for structures to prevent flooding and enhance habitat for salmon 
and steelhead trout in the streams. The second phase involved designing a new channel 
complex including in-channel and offline habitat and flood water/sediment storage features, a 
main sediment trap, and large wood installations, as well as hydraulic and sediment transport 
computations.  

The Project achieved the following specific objectives, the needs for which are elaborated in 
greater detail below: 
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 Lower the elevation of lower Maloney Creek by excavating sediment from its channel and 
floodplain, thereby improving flood storage capacity, channel stability, fish habitat, and fish 
passage conditions in the stream 

 Improve drainage and reduce the risk of flooding in the project area 
 Intercept sediment transported from upstream reaches of Maloney Creek by means of an 

instream sediment detention basin (trap) constructed at the upper end of the project reach 
 Remove fine sediments and larger material from the sediment trap, and periodically release 

small rocks and gravel to improve spawning habitat and maintain desired channel 
characteristics downstream of the trap 

 Restore the physical and biological processes that create and maintain fish and wildlife 
habitat in Maloney Creek and its floodplain, with emphasis on the habitat needs of 
anadromous salmonids 

 Complete the design, permitting, and construction of the sediment trap and habitat 
improvements within a tight schedule to coincide with other mitigation efforts. 

In addition to hydraulics and scour analysis, AMEC has a wide range of experience in cutting 
edge techniques for sediment control and scour hazard assessment and mitigation: 

Rapid Assessment of Lateral Scour Hazards for a Large Pipeline Project 

AMEC assembled a team of hydrologists, civil engineers, getoechnical engineers, and GIS 
specialists to develop a 3-dimensional rapid design assessment tool based on reasonably 
technical data to estimate the risks at each of the 30 critical crossings for vertical scour and 
lateral channel migration during the 10- and 100-year flood condtions. These estimates provided 
the basis for defining the proper pipeline orientations and burial depths during final design to 
protect the long term servicability of the pipeline and the environment.  

The development and application of the rapid design asessment tool involved: 

 Collection and evaluation of public domain databases for topography and soils including: 
 Historic and current public domain aerial photography of the pipeline route were 

reviewed to identify the historic patterns of vertical scour and lateral stream migration. 
 Detailed aerial photography and topography developed for the proposed pipeline 

corridor were used to refine the analyses  within the boundaries of the pipeline corridor 
 Upstream watershed boundaries and tributary areas were defined based on US 

Geological survey topographic mapping 
 Flood discharge rates were estimated using regression equations developed by the US 

geological Survey  
 Scour depths were estimated based on equations developed for the US Bureau of 

Reclamation for streams in semiarid rural environments. 

 All of the data were compiled an organized into a comprehensive desk top method for 
estimating the locations, depths, and lateral extent of the vertical erosion and lateral 
migration of the stream bottoms 

 Limited field surveys were completed to confirm existing field conditions and to visually test 
the reasonableness of the desktop methods using Geochemical testing methods 
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Sediment Control Design Project, 
CDOT, Rabbit Ears Pass 

Public safety is paramount to Colorado 
Department of Transport (CDOT), thus 
considerable traction sand is laid down 
during the winter months. Excessive 
sediment loading has been occurring for 
many years. Sedimentation is caused by 
both winter maintenance practices and cut-
and-fill slope erosion. This material, 
referred to collectively as sediment, is 
transported into the natural environment 
from the Rabbit Ears Pass right-of-way by 
surface water runoff, depositing into 
streams, lakes, and wetlands. This 
situation is largely a result of inadequate 
source controls and drainage problems 
along Rabbit Ears Pass.  

Additional controls and drainage improvements are required to reduce the sediment loading 
from Rabbit Ears Pass. The focus of the SCSS was primarily to identify and prioritize problem 
areas and make recommendations for existing maintenance improvements, and suggestions 
regarding where drainage and sediment source controls might be sited. The project also 
considered general cost estimates of various BMP recommendations.  

Extensive field assessment, interviews with maintenance crews, and GIS-based analysis were 
conducted to assess needs. A detailed map book and map panel index was submitted with the 
report, providing detailed information on recommended BMPs and maintenance improvements. 
Currently, Rabbit Ears Pass has no fixed sediment source controls in place other than a 
temporary sediment trap that was put in by CDOT maintenance crews on the west side of the 
Pass. This BMP was installed following the blow-out of a sediment laden culvert above private 
property. The sediment trap has worked remarkably well, and provided the project team an 
excellent example of a water quality BMP that works on the Pass. 

Woodland Park, Colorado FEMA Grant for Stream Stabilization/Critical Infrastructure 
Protection 

AMEC, following the development of the hazard mitigation plan for Teller County, assisted the 
City of Woodland Park with a FEMA Pre-Disaster Mitigation Grant application and benefit cost 
analysis for a stream stabilization project on upper Fountain Creek.  The project was selected 
for award in the Fiscal Year 2011 PDM grant cycle for $2.2 M in federal assistance.  AMEC 
recently helped the City of Colorado Springs complete a Hazard Mitigation Assistance – Flood 
Mitigation Assistance (FMA) grant application for a flood mitigation project in the Camp Creek 
drainage.  This drainage is particularly hazardous as the headwaters were severely burned by 
the 2012 Waldo Canyon fire.  AMEC coordinated the development of the BCA and application 
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within a compressed timeline (5 weeks) for the Fiscal Year 2013 grant cycle.  It received very 
favorable reviews by the state review committee and was the top ranked FMA project out of 
three being submitted by Colorado. AMEC identified more than 300 potential residential buyouts 
after more than 15 inches of rain fell in May of 2010 in Nashville/Davidson County, TN. To date, 
AMEC has successfully submitted grant applications and received funding for 9 buyouts, and is 
waiting for additional applications to be funded. AMEC, using the grant application workshop 
approach, helped 22 local governments in the State of Missouri win $18 million (federal share) 
in 2005 PDM program grant awards.  The State of Ohio hired AMEC for similar assistance 
during the 2006 PDM program grant cycle.  In addition to the Missouri assistance, AMEC has 
helped local governments obtain over $32 million from FEMA grant programs.  AMEC has been 
pursuing post-Katrina HMGP funding on behalf of four jurisdictions on the Mississippi Gulf Coast 
since 2005. 

AMEC prepared a Benefit Cost Analysis (BCA) and FEMA Pre Disaster Mitigation E-grant 
application for a stream stabilization project on Fountain Creek for the City of Woodland Park, 
Colorado.  A section of Fountain Creek just south of the City is experiencing severe erosion in 
events as small as the 2 year event and threatening a sewer gravity line, a sewer force main, a 
power line pole, and 3 mobile homes. The BCA included analysis of potential for severe 
damages to all of these structures and loss of service for the power line and sewer 
infrastructure. The Damage Frequency Assessment Module V.4.5 was used to measure the 
benefits from avoided losses to sewer service disruptions, power outages, and structure 
damage.  AMEC worked with the City to obtain all the necessary documentation that included 
several emails documenting the assumptions and photos indicating the severity of the erosion 
and threats to the structures.   The BCA supported a FEMA Pre-Disaster Mitigation Grant 
application that AMEC prepared and was selected for award in the Fiscal Year 2011 PDM grant 
cycle for $2.2 M in federal assistance.  

Stakeholder and Public Engagement and Outreach 

AMEC is highly experienced in public outreach, community meetings and stakeholder facilitation 
through, teaching FEMA’s emergency management benefit-cost analysis and hazard mitigation 
planning courses, coordinating multi-jurisdictional and multi-disciplinary planning teams and 
conducting Risk MAP public outreach meetings. Planning team and collaborative stakeholder 
and public engagement is a key element of the 90 hazard mitigation plans we have completed, 
including more than 25 planning efforts in Colorado and wildfire planning efforts on the western 
slope.  AMEC has used survey tools, project briefings and public workshops to successfully 
engage stakeholders and the public in our planning efforts.  We also have experience in 
innovative ‘gaming forums’ to foster collaboration among individuals and groups with competing 
interests.   

Boulder County, Colorado Multi-Hazard Mitigation Plan, Boulder County, CO, 2008 

AMEC staff completed the development of a multi-jurisdictional DMA, FMA and Community 
Rating System (CRS) compliant hazard mitigation plan for Boulder County.  The multi-
jurisdictional plan included the County and the participating jurisdictions of Jamestown, Erie, 
Lafayette, Longmont, Louisville, Lyons, Superior, Ward, and the Boulder Valley and St. Vrain 
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School districts.  AMEC facilitated several planning meetings with representatives of the 
communities and two public workshops. The County, Longmont, and Louisville also participate 
in the National Flood Insurance Program’s (NFIP) CRS program.  The planning effort was 
structured so they could potentially receive additional CRS planning credits as a result of this 
plan and lower flood insurance for residents of these jurisdictions.  AMEC developed and 
utilized a data collection guide with this project, designed to capture vital information from each 
participating jurisdiction, as well as track and document each jurisdiction’s participation.  The 
plan includes a separate annex for each jurisdiction, highlighting hazards, vulnerabilities, and 
capabilities unique to each.  The plan’s capability assessment was structured around CRS 
activities (preventative, property protection, natural resource protection, emergency services, 
structural projects, and public information) that catalogue each participating jurisdiction’s 
present hazard management activities.   

The following hazards were evaluated: avalanche, dam and levee failure, drought, earthquake, 
extreme heat, expansive soils, flood, hailstorm, landslide/mud and debris flow/rockfall, lightning, 
pandemic flu, severe winter storm, subsidence, tornado, West Nile Virus, wildfire, and 
windstorm.  AMEC conducted a parcel level GIS analysis of the flood hazard so the risk could 
be differentiated across the participating jurisdictions, and areas of the unincorporated County.  
Wildfire risk was also quantified based on the parcel level, and summarized by fire protection 
district.  The County was particularly appreciative of AMEC’s ability to complete the planning 
process and submit the final plan for state and FEMA review within a nine month timeframe.  
The plan received approval from FEMA with no revisions. 

Floodplain Management/CRS Services, City of Boulder, Boulder, CO, 2009 

AMEC has provided floodplain management services to the City of Boulder specifically to 
update their floodplain ordinance to regulate critical facilities within the 500-year floodplain.  The 
proposed ordinance will expand the regulation of mobile populations and the critical facility 
categories of essential service, at-risk population and hazardous materials facilities to areas 
encompassed by the 500-year floodplain. The tasks included providing recommendations for 
draft ordinance language, developing a definition for ‘hazardous materials,’ and determining 
options for grandfathering existing critical facilities versus applying the ordinance retroactively.   
Existing critical facility and mobile population facilities will be required to develop emergency 
management plans within a 10 year implementation window from the ordinance adoption. 
AMEC helped the City with emergency planning templates for critical facilities located within the 
floodplain.  The floodplain management services were also designed to help the City obtain 
more credits through the National Flood Insurance Program’s Community Rating System, 
potentially lowering the cost of flood insurance for residents. 

Buckley Air Force Base Master Drainage Plan 

AMEC staff completed a basewide Master Drainage Plan 
for Buckley Air Force Base that  evaluated the 
conveyance capacity of the existing storm drainage 
system, recommend areas of eventual replacement, 
maintenance, expansion, provide a conceptual storm 



 

Town of Jamestown Stream Corridor Master Plan P a g e  | B-10 
Response to Request for Proposal # 001   Appendix B 

drainage layout plan, and incorporate recommendations for potential Low Impact Development 
(LID) practices to minimize or reduce stormwater runoff from minor storm events.  Buckley AFB 
serves more than 10,000 personnel and has a drainage area of approximately 5 square miles.  
The Master Drainage Plan analyzed the 2, 10, and 100-year storm events.  This project 
incorporates an EPA 5.0 SWMM model, a StormCAD model, and a HEC-RAS model of Toll 
Gate Creek.  The total linear footage of the storm sewer system is 77,500 linear feet.  To 
provide accurate topographic information, an aerial survey was conducted to generate 2-foot 
contours.  The Buckley Air Force Base Master Drainage Plan was the first federal installation 
master drainage plan to use the Energy Security Act of 2007 hydrologic requirements and 
technical guidance provided by EPA 841-B-09-001. 

Stormwater Drainage Study and Master Plan 

The Town of Pinedale is experiencing growing population and development due to the booming 
natural gas industry, tourism, and other factors.  A by-product of this development is an increase 
in the amount of impervious surfaces in the Town and surrounding area, which has resulted in 
increased runoff from storm events.  The Town’s existing 
storm water drainage system is strained by existing 
runoff flows, which can only be expected to increase with 
further population growth.  The Town of Pinedale has 
many flat areas and ill-defined flow paths, both of which 
create problems for drainage analysis.  

To develop accurate hydrologic information, AMEC 
gathered existing and future basin characteristics, 
including: land use, imperviousness, slope, soil types, 
basin delineations, infrastructure, and channel routing 
elements.  With this data, AMEC was able to build hydrologic models to determine peak flow 
rates and stormwater volumes for multiple return periods.  The 2, 10, 50, and 100-year storm 
events were modeled to determine the level of service provided by the current storm drainage 
system. The EPA SWMM 5.0 was the preferred model for this project, since it can also be used 
for modeling water quality.  The EPA SWMM model is a valuable tool if water quality becomes 
an issue from future EPA and WYPDES requirements. 

The services to the Town by AMEC included: updated aerial photography and 2-foot 
topography; inventory of existing stormwater systems; problem area documentation; system 
analysis; and a 5-year plan for capital improvements and system maintenance. 



AMEC Environment & Infrastructure, Inc. 
1002 Walnut Street, Suite 200 
Boulder, CO 80302 
Phone:  303.443.7839 
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