




January 4, 2012  

Project:  Inundation Mapping for Highland Ditch Company  

Vendor:  The Highland Ditch Company, P.O. Box 649, Mead, Colorado 80542-0649 
Phone (970) 535-4531, Fax (970) 535-4347,  
c/o Jill Batty, Company Manager, Email highlandditch@aol.com 
 
Consultant:  Deere & Ault Consultants, Inc., 600 S. Airport Road, Building A, Suite 205, Longmont, CO 80503 
Phone: (303) 651-1468 , Fax: (303) 651-1469  
c/o Mark A. Severin, P.E., Project Manager, mark.severin@deereault.com,  

SCOPE OF WORK 

This is a study to perform dam breach modeling of six dams in the Highland Ditch Company’s (Company) 
system in accordance with the latest Breach Guidelines published by the Colorado Dam Safety Branch. The 
level of analysis shall be “Simple” as described in Table 1 of the Guidelines for both the breach modeling and 
flood inundation mapping. Flood routing models and inundation mapping shall be based on the USGS 10-
meter Digital Elevation Model (DEM) or best available topographic mapping. Field measurements of 
bridges/culverts at critical sections shall be incorporated into the model as necessary.  

The limits of the dam breach flood mapping shall extend from each reservoir downstream to where the 
breach flood impacts are no longer significant. The inundation mapping downstream from Foothills 
Reservoir is expected to extend from the dam down to the St. Vrain River and to the South Platte River with 
the emphasis on the reach between the reservoir and I-25.  

The Highland #2 Reservoir has two dams (North Dam and South Dam) requiring inundation mapping 
downstream from each. The inundation mapping downstream from the North Dam is expected to extend 
from the reservoir down to the Little Thompson River and to the South Platte River. Much of this inundation 
mapping follows the same flow path as the recently prepared inundation mapping for Ish Reservoir. This 
scope assumes that the base map, survey information, and hydraulic model used for the Ish Reservoir study 
will be made available to assist in preparation of inundation mapping for the Highland #2 North Dam. Failure 
of the South Dam at Highland #2 Reservoir would result in overland flow from the reservoir through the east 
side of Longmont and into the St. Vrain River. The inundation mapping is expected to extend downstream to 
I-25. The City of Longmont has proposed a regional detention pond to the north of Highway 66 that will be 
represented in the modeling and the inundation mapping of the failure of the South Dam.  

Failure of the dam at Highland #1 Reservoir would flow to the east across I-25 and into New Thomas 
Reservoir. The surcharge storage volume in New Thomas Reservoir is expected to contain the majority of the 
flow resulting from a clear day failure of Highland #1. The inundation mapping is expected to extend from 
Highland #1 down to New Thomas Reservoir. A blue line will be shown on the mapping illustrating the flow 
path from the New Thomas Reservoir spillway down to the South Platte River.  

Failure of the dam at Highland #3 Reservoir would generally flow south toward the St. Vrain River located 
approximately 2 miles away. The inundation mapping is expected to extend downstream to I¬25.  



Failure of the dam at McIntosh Reservoir would generally flow south toward the St. Vrain River located 1.5 
miles away. The inundation mapping is expected to extend downstream to I-25.  

The inundation limits shall be prepared in UTM coordinates (NAD 83, Zone 13 – meters) which shall be 
overlaid on base mapping that includes color aerial imagery (2009 or newer). The inundation map shall be 
printed in color on a minimum sheet size of 11”x17”. The inundation extents shall be clearly illustrated along 
with peak discharge estimates, peak flood wave arrival times and peak flood wave depths at critical 
locations. Roads, highways and critical infrastructure (schools, hospitals, fire stations, etc.) shall be 
annotated and any roads expected to be overtopped by the flood wave shall be identified. The map shall 
include a legend noting the dam name and DAMID, a north arrow and graphic scale.  

PROPOSED METHODOLOGY  

D&A will perform a clear day dam failure analysis of each of the six dams and route the resulting outflow 
hydrographs downstream using HEC-HMS. Breach parameters shall be estimated in accordance with 
methodologies recommended by the Office of the State Engineer, Dam Safety Branch. Hydraulic parameters 
including width of flow, depth of flow, and velocity of flow at critical locations shall be estimated using the 
Corps of Engineers’ HEC-RAS computer model. A steady-state water surface profile resulting from the peak 
flow rates at various locations shall be generated.  

Topographic information for the floodplains shall be based on USGS 10-meter DEMs from the National 
Elevation Dataset (NED) elevation data. NED data was initially derived from the USGS 7.5¬minute 
quadrangle elevation data and was then processed to filter out production artifacts from the existing data. 
The NED is updated every two months to include new and improved elevation source data and is considered 
the best available raster elevation dataset. D&A has the ability to contour the DEM at any desired interval 
using 3D Analyst in ArcGIS. The quality of the output elevation contours shall be controlled by comparing the 
index contours to the USGS 7.5-minute topographic images.  

Requests shall be made to Weld County Public Work, Boulder County Transportation, and the City of 
Longmont to obtain information regarding the opening dimensions and roadway elevations at potentially 
critical bridges in the study reaches. Prior to conducting the field survey of critical bridges, a meeting shall be 
held with John Batka of the Colorado Division of Water Resources to present preliminary water surface 
profile modeling and inundation mapping and to discuss the critical bridges that have been identified as 
requiring field measurements.  

Inundation maps of the clear day failures of the three dams shall be overlaid on 1-meter resolution aerial 
photography. D&A currently has a digital National Agricultural Imagery Program (NAIP) mosaic of all of 
Larimer and Weld Counties. The NAIP mosaic consists of aerial photos of quarter quadrangles that were 
acquired with a precision aerial mapping camera in 2009.  

DELIVERABLES  

The deliverables for this project shall include a letter report for the inundation mapping analysis (stamped 
by a Colorado P.E.), digital files of the inundation limits, Inundation Maps, and supporting spreadsheets and 
hydraulic/hydrologic models.  



SCHEDULE  

Work on this project will begin in January 2012 with delivery of the final product no later than June 30, 2012.  

BUDGET 

The estimated cost for completing these task items is $54,100. This estimate is summarized in the attached 
Table 1. The work shall be performed on an hourly basis for services rendered with a not-to-exceed fee of 
$54,100.  

PAYMENT 

The Company shall contribute $27,050 towards the project costs. Invoicing shall be paid at a 50% Company - 
50% State cost share rate. The State’s portion shall not exceed $27,050. Any overages or increases in cost 
due to additional work required to meet the deliverables as defined shall be the responsibility of the 
Company.  

Company $27,050 
CWCB grant $27,050 
Total $54,100 

 

Payment will be made based on actual expenditures and invoicing by the Company. Consultant hourly based 
invoicing shall be submitted to CWCB as supporting documentation to the Company’s invoices for 
Consultant’s services rendered. 

The request for payment must include a description of the work accomplished by major task, and estimate 
of the percent completion for individual tasks in relation to the percentage of budget spent, identification of 
any major issues and proposed or implemented corrective actions. The last 5% of the budget will be 
withheld until final project documentation is completed and delivered. All products, data and information 
developed as a result of this grant must be provided to CWCB in hard copy and electronic format as part of 
the project documentation. 



TABLE 1
EAP Inundation Mapping for Highland Ditch Company Dams

Hourly Rates $160 $90 $78 $85 $82
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1 Development of Inundation Mapping for Foothills, Highland #2 North, and Highland #2 South

1a Meetings 8 8 $1,904 $1,900

1b Site Visits 12 12 $2,856 $100 $3,000

1c Breach Parameters 4 12 $1,576 $1,600

1d Outflow Hydrograph and Routing 12 24 $3,792 $3,800

1e Water Surface Profile Modeling 12 8 60 $7,320 $7,300

1f Inundation Mapping 8 24 8 $3,832 $3,800

1g Preparation of Memo and Initial Submittal 12 24 4 $4,120 $100 $4,200

1h Revisions and Final Submittal 8 20 4 $3,168 $200 $3,400

Subtotal Task No. 1 76 8 184 8 8 $28,568 $400 $29,000

2 Development of Inundation Mapping for McIntosh, Highland #1, and Highland #3

2a Meetings 4 4 $952 $1,000

2b Site Visits 12 12 $2,856 $100 $3,000

2c Breach Parameters 4 12 $1,576 $1,600

2d Outflow Hydrograph and Routing 12 24 $3,792 $3,800

2e Water Surface Profile Modeling 12 4 60 $6,960 $7,000

2f Inundation Mapping 8 24 8 $3,832 $3,800

2g Preparation of Memo and Initial Submittal 8 16 2 $2,692 $100 $2,800

2h Revisions and Final Submittal 4 12 4 $1,904 $200 $2,100

Subtotal Task No. 2 64 4 164 8 6 $24,564 $400 $25,100

Totals 140 12 348 16 14 $53,132 $800 $54,100
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