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MODELING SUMMARY

Model E1- Existing Effective FEMA Multiple (10-, 50-, 100-, and 500-year floods)

· Fiche obtained from FEMA Region I, printed, and copied for this report.  

· Copies of the current FIS and FIRM were also obtained, reviewed, and utilized.

Model E2- Existing Effective FEMA Floodway

· Fiche obtained from FEMA Region I, printed, and copied for this report. 

· Copies of the current FBM for the impacted community were obtained, reviewed, and utilized.

Model D1- Duplicate Effective Multiple- HEC2   

Model D2- Duplicate Effective Floodway- HEC2
· Files:  ConMulti.hc2 and NubMulti.hc2
· Existing Effective FEMA Multiple model was manually input into HEC2 format and run (Haestad HEC2 v4.6.2) to reproduce current existing FIS results.  No changes were made to the duplicate model input.

· Output results for this Duplicate model matched the existing Effective model output within accepted tolerances (less than 0.1-feet differential), or where a larger differential occurred, a summary footnote is included in the output tables.

Model R1- Duplicate Effective Multiple- RAS 


Model R2- Duplicate Effective Floodway- RAS

· File:   79ConM.prj and 79NubM.prj

Plan:  Imported Plan 01 – Multi/Floodway

· Duplicate HEC2 Multiple model was imported into HEC-RAS format and run (ACOE HEC-RAS v2.2) to reproduce Duplicate HEC2 model output.  Only changes made to duplicate model import were converting dams modeled as bridges in HEC2 to Inline Weirs for HEC-RAS.  

· These revisions were only made after attempts to run the “directly imported” HEC2 model were unsuccessful as HEC-RAS’ was unable to process the dams as bridges in the same way as HEC2.  No other changes were made to this model.

· Output results for this model matched the Duplicate HEC2 model output within accepted tolerances (less than 0.1-feet differential), or where a larger differential occurred, a summary footnote is included in the output tables.

· Note:  HEC-RAS does not allow duplicate stationing naming.  Since Models D1 and D2 contained duplicate station names (allowed in HEC2) stationing was converted to sequential numbering during import.  Original stationing (river miles) was then converted into the description box for each cross-section.  Additionally, output tables for the model have been hand annotated to also include the original stationing.

Model R3- Revised Duplicate Effective Multiple (RAS)

Model R4- Revised Duplicate Effective Floodway (RAS)
· File:   79ConM.prj

Plan:  Revised Imported Geometry 03 – Multi/Floodway

· Models R1 and R2 were revised to bring the model into current requirements and standard practice.  The following is a summary of the revisions made to Models R1/R2:

· Models D1/D2 and R1/R2 included six cross-sections to define each dam as a bridge in HEC-2.  Only four cross-sections are needed to model a dam or weir in HEC-RAS, therefore the two cross-sections located at the up and downstream faces of the dams were deleted with distances and other related parameters modified appropriately.

· Bridge Modeling Parameters (not geometry) were adjusted to meet current standard (RAS) modeling practice.

· Contraction and expansion coefficients were revised to match current standard (RAS) modeling practices.

· All cross-sections stationing was re-labeled to match Model E1/E2 (river miles) and were given a full description labels.

· Each cross-section was reviewed graphically to identify any stray points or inconsistencies.  Each questionable point was checked against the current FIS model (E1/E1) and revised (or not) as appropriate.  

· CHECK-RAS was run, reviewed, and the model revised as appropriate including distances between bridge cross-sections 2 and 3, ineffective flow stationing, and other inconsistent data noted.  The notated CHECK-RAS is included with this model’s input backup.

· NOT revised was current model Manning’s “n” values; ineffective flow elevations, and ANY flow or boundary conditions.

· Output results for this model contained differences in calculated water surface elevations from the Duplicate RAS model.  Differences between these models were determined to be reasonable as a result of the revisions noted above.

· 100-year and floodway water surface elevations for each model are included in Table 1 for the Contoocook River and Table 2 for Nubanusit Brook.

Model F1- Corrected Effective Multiple (RAS)

Model F2- Corrected Effective Floodway (RAS)
· File:   Con2000Final.prj

Plan:  Contoocook River 2000 Final MultiRun/Floodway

Models R3 and R4 were imported into BOSS RMS (v4.0) for conversion of the overbank data to match the town’s new 2000 basemap data.  The following is a summary of the conversion process:

· Obtained town’s digital base mapping from Fuss & O’Neill Inc. of Manchester CT, via 2 CDs dated 3/30/00.  Base mapping included planimetrics and topography from 1997 aerial photography.

· Mapping was supplied to SFC in “tiled” format with planimetrics and topography contained in separate files.  As RMS requires continuous mapping, it was necessary for SFC to prepare a seamless map prior to beginning any modeling conversions.  This process involved manually compiling a total of 116 separate “tiles” into one continuous basemap.

· Existing FIS HEC2 cross-sections (147) were located and delineated on basemap. 

· Models R3 and R4 were imported into the basemap under the BOSS RMS (RMS) program operating within an AutoCAD (2000) platform.
· Imported cross-sections were linked to the basemap. 
· Cross-sections were re-stationed to center the channel at station 5000, midway between the left and right bank points, to accommodate the new expanded cross-sections.
· Each cross-section was “re-cut” through RMS to automatically re-write the existing overbank data (‘79FIS) with the new basemap topography, up to and including the channel banks.  
· New channel banks were defined per the new basemap planimetrics.
· All existing (79FIS) channel data within the bank stations was preserved.
· All cross-sections were again re-stationed to center the channel at station “5000”, midway between the new left and right bank points.
· Model data was exported out in HEC-RAS format for final “fine tuning”; graphical, output, and CHECK-RAS review; and new floodway analyses.  The notated CHECK-RAS is included with this model’s input backup.

· Graphically overlaid the 1”=400’ FEMA floodway from the FHBM map onto the Town’s 2000 map base showing the HEC-RAS cross section layout.

· Matched start and end stations of the FEMA floodway onto HEC-RAS cross sections

· Ran a Type 1 encroachment of the FEMA floodway using HEC-RAS multiple flood cross-sections.  Reviewed outputs for floodway elevations greater than 1.0’ over 100- year flood elevations.

· Ran type 4, equal conveyance encroachment analysis for 0.6, 0.8, 1.0, and 1.2 surcharges water surfaces above the 100- year flood elevation.

· Modified floodway widths with Type 4 floodway stations for floodway cross-sections having floodway water surfaces greater than 1.0’.

· Reran Type 1 encroachment analysis till all floodway section surcharges were less than, or equal to 1.0’.

· Type 4 runs were made for 0.6, 0.8, 1.0, and 1.2 incremental rise limits.  New left and right encroachment stations were chosen from these test runs and input into the model.

· The final models for both the Contoocook River and the Nubanusit Brook were re-imported into RMS for automated delineation of the floodplains and floodways.

· 100-year and floodway water surface elevations for each model are included in Table 1 for the Contoocook River and Table 2 for Nubanusit Brook.
MODEL RESULTS SUMMARY
DELIVERABLES
· Summary Report and “hard copy” Backup Data

· Supplied on CD: 

· Continuous Base Mapping as compiled by SFC,

· HEC2 and HEC-RAS Models as outlined in this report, and

· AutoCAD R14 File containing:

· Cross-Section Delineation and Labeling;

· New 100-Year Floodplain Delineation Overlays, consistent with Basemap, for Contoocook River and Nubanusit Brook; and

· New Floodway Delineation Overlays, consistent with Basemap, for Contoocook River and Nubanusit Brook.

SFC has taken care to ensure that these files are identical to the latest transmitted "hard" copies.  The town should inspect the files against the "hard copies."  Notify SFC of any discrepancies.  Transmitted digital files are intended for the flood plain and floodway delineation shown on the “hard copies” of the maps.  SFC assumes no responsibility for any changes made to digital files/map files by others.
