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1.  Introduction and Discussion:  The Corps of Engineers met with the project sponsor and local municipalities in February 2004, in an effort to encourage participation and support for the project.  The scope of work was defined in a document previously prepared by Dennis Stephens of the Corps’ Hydraulics Branch.  This scope of work contained 10 major tasks with a total study cost estimate of $600,000, to be spent over 2 fiscal years.  The scope was approved, but the Corps’ work force availability and the time remaining in the fiscal year would still be key factors in the work actually completed in 2004, as well as future years.

Funding for the FY’04 phase of the project was received in May of 2004, and the scope of work was redefined for the year, based on the limited amount of time to make use of the project funds.  Just over half of the $195,460 in available project funds was devoted to two large contracts, for terrain mapping and cross section surveys.  About $4,700 of project money was used for a helicopter flight and video, software for viewing the video, and transportation for other site visits and meetings.  The remainder of the work effort was in-house labor by the Corps of Engineers.

Primary objectives for the first phase of the project were to obtain first-hand information about the watershed with photos and video, obtain terrain mapping and cross-section surveys, and collect other data to be used for hydrologic and hydraulic modeling efforts.  The next two sections of the this report discuss the original detailed scope of work and eventual financial breakdown for tasks that were undertaken in the 2004 fiscal year.

2.  Original Scope of Work for FY’04:  The following table indicates the original plan for work and spending on the Dardenne Creek study for fiscal year 2004:

	#
	Funding
	Task 
	Description

	1
	$50,000
	Obtain and Load Mapping
	GIS Data, Terrain Model, 4-foot contours

	2
	$23,000
	Collect and Review Hydraulic Data
	HEC-2, USGS gages, soils, & land use

	3
	$22,000
	Photograph/Record Watershed Char.
	Helicopter video, site visits, photos, notes

	4
	$25,000
	Develop Hydrologic Model of Creek
	Begin HEC-HMS model of watershed

	5
	$20,000
	Develop Hydraulic Model of Creek
	Begin HEC-RAS model of creek + tribs

	6
	$40,000
	Perform Field Surveys
	Cross-sections of creek, bridge openings

	X
	$15,460
	Administration, Project Management
	Finances, contracting, planning, etc.

	
	$195,460
	TOTAL PROJECT FUNDING
	


As the table indicates, about 8% of all project funding was to be spent on administrative tasks and project management (listed as task “x”).  This arrangement planned for contingency funding for any unexpected problems or situations that could arise.  As the following section explains, there were minor changes in the scope of work and tasks completed, but all project funds were utilized.

3.  Financial Breakdown for Work Tasks (Final):  The following tables indicate the amount spent for each department within the Corps of Engineers, and which tasks the work applied to.  Contracts and other expenses are listed separately, and the total amount is also indicated.  The minor changes to the original scope are explained in detail after these tables.


Labor for Each Dept:

Money Spent:

Tasks:


Hydraulics Branch

$68,820

# 1 - 6


Survey Branch


$9,667


# 1, 3, & 6


Contracting Branch

$1,500


# 1 & 6


Project Management

$10,801

# 1 - 6, x


TOTAL:


$90,788




Contract Work / Other Expenses:


For Task 1:
$35,333 – Contract to Develop Terrain Mapping & Contours


For Task 3:
$3,045 – Helicopter, Video, and GPS referencing


For Task 3:
$1,473 – GeoVideo Software for viewing helicopter video


For Task 3:
$164 – Vehicle usage on site visits


For Task 6:
$64,657 – Field Surveys for cross-sections of Dardenne & Tribs


TOTAL:
$104,672



GRAND TOTAL:  Labor + Contracts = $90,788 + $104,672 = $195,460
After the original scope was approved and work commenced in late May of 2004, it was discovered that 2 Corps Hydraulics engineers would be unavailable to work on the study in 2004 due to other work requirements.  Therefore, John Boeckmann was the only available hydraulic engineer for work on Task 1 through Task 6.  Consequently, not much work for the hydrologic and hydraulic models (Tasks 4 and 5) could be completed.  These two tasks were not scheduled to be entirely finished in FY’04 anyway, so a continuous work effort in FY’05 on these two main tasks should result in their completion, as discussed in Section 5 of this report below.

Because only one hydraulic engineer was involved in the early stages of the study, work was focused primarily on Task 1 through Task 3.  A large portion of work effort was devoted to familiarization with the project area, through several site visits.  This was essential for understanding the overall layout of the watershed including tributary streams.  The knowledge of the stream network was helpful in preparing the survey request for the creek cross sections.  This was the most important task of the fiscal year, because it turned out that the largest portion of funding was used for this survey contract.

Since less money than anticipated would be used to fund labor efforts, more was available for this cross section survey contract.  Therefore, the Corps decided to obtain cross sections all along the Dardenne Creek Tributaries, in addition to Dardenne Creek itself.  The first cost estimate made for this contract was near $100,000, but revisions to the scope brought the cost down to approximately $65,000, which could be accomplished with the existing funding.  The reduction in contract price resulted from removing bridge openings and culvert surveys from the scope of work.  These details could be obtained from MODOT bridge plans, from documents provided by the local municipalities, or by measuring the structures in the field.

Delaying the start of the hydrologic modeling was the only other minor change to the planned spending of work effort towards the major task items.  Again, this was partially due to the limited availability of the Corps work force, but a delay in the completion of the terrain mapping contract would have made it difficult to get much done on this task anyway.  The completed terrain model was submitted to the Corps in the last week of August, instead of the end of July, as originally scheduled.  The contractor experienced a delay in receiving the aerial photos that they used in the contract, so there was no way to avoid the late submittal.  Even though the final submittal came at the end of August, the Corps was able to do some preparatory work with the terrain modeling, as discussed in detail in the next section.

4.  Tasks Completed and Work Underway:  For the FY’04 fiscal year, Task 1 and Task 6 were the most significant tasks completed from the original scope of work that was agreed upon.  At the time this report was prepared, all terrain-related mapping and GIS coverages needed for the study had been obtained by the Corps.  Also, the cross-section survey contract was bid and approved, but work will not be complete until November, so that most of the work could be done without the full canopy of leaves and vegetation surrounding the stream.  Task 2 and Task 3 were nearing completion at the end of the 2004 fiscal year, and early work in FY’05 should see the remaining aspects of these tasks completed.  The full description of each task and work completed or underway is listed by task in the following below.

Task 1: Obtain and Load Mapping

The main objective for this task was to facilitate and execute a contract to obtain detailed terrain mapping that could be used for a basin-wide hydrologic model.  To obtain general information about the project area, some in-house mapping sources were utilized.  GIS projects were set up in ArcGIS for viewing USGS quad sheets, aerial photos, and cross-section lines from the St. Charles County Flood Insurance Study.  Later on, the same GIS projects were used to view GPS points from site visits and the GPS-recorded flight path during the helicopter video.  The pertinent sets of GIS data can be made available to local the communities, through the Corps’ FTP site.  To this point, there has been little interest expressed from local sponsors in obtaining these large sets of data.  Most likely, as work on the project progresses, more people would be interested in obtaining the complete data sets.

For viewing purposes, the UTM Zone 15N coordinate system was utilized by the GIS program.  For all data sets obtained in other coordinate systems, the original data is available, but a projected version is used for viewing.  The horizontal datum used is the North American Datum, 1983 (NAD83).  The National Geodetic Vertical Datum of 1929 was used as the vertical datum, for all elevation information obtained.  A uniformly determined coordinate system was chosen to minimize the number of data conversions, which can introduce small errors into the datasets.

Sanborn, selected from a pre-approved list of contractors, performed the terrain mapping contract.  The work began in June of 2004 when Sanborn was supplied with the aerial photos flown over the entire watershed earlier this year by another organization.  Since 4-foot contours were desired for the hydrologic analysis, Class III Vertical Accuracy Standards were used from the American Society for Photogrammetry and Remote Sensing (ASPRS).  Class I ASPRS standards were used for horizontal accuracy.  The final result of this mapping contract was a digital submittal including the orthophotos, mass points and breaklines, and a collection of grid points.

The first main task of engineers from the Corps was to copy and process the data from CD’s into the GIS system.  The hydraulic engineer worked with the photogrammetry specialists to determine the best way to use the data submitted by Sanborn.  For the HEC-HMS analysis, a gridded data file, also known as a Digital Elevation Model (DEM), was required, and for the HEC-RAS analysis, a triangular irregular network (TIN) model of terrain was needed.  After discussions with a Sanborn technician, it was discovered that the mapping data was sufficient to produce as small as a 5-foot grid size, but a 20-foot grid was submitted for ease of computation and transmittal.  Therefore, the Corps took the point and breakline data and created a reasonably sized 2-meter grid for use with HEC-HMS.  The Corps also created a TIN model from the points and breaklines, which results in the most accurate representation of the input data, and will be used to define the overbank areas of the HEC-RAS model.

Once the DEM and the TIN were created, they were ready to be analyzed to obtain the necessary hydrologic and hydraulic properties.  The GeoHMS and GeoRAS extensions for ArcGIS were used to define the watershed areas for the whole project area and to determine the centerlines of streamflow.  This process was just started at the end of the 2004 Fiscal Year, and will be completed early in FY’2005.

Task 2: Collect and Review Hydraulic Data

This work task did not require a large effort, as there were many sources available for hydraulic models, streamflow data, soil types, and land use and land cover.  However, not all data has been obtained as of the end of the 2004 Fiscal Year.  This did not create any problems for continuing the work effort on the project, because not all of the data will be required until the hydrologic and hydraulic models are mostly developed.  This section will describe the types of data currently possessed by the Corps of Engineers, and list the remaining pieces that will be acquired in the early part of FY’05.

The first source investigated for hydraulic models was the St. Charles County Flood Insurance Study (FIS) for the Federal Emergency Management Agency (FEMA).  Most of the hydraulic models were already possessed by the Corps of Engineers, and there was a minimal effort required to collect and store the relevant digital model files.  However, some of the models were missing from the collection, such as Crooked Creek, Boschert Creek, and a complete model file for Spencer Creek.  Since recent studies were done for Spencer Creek, this data was supplied by the City of St. Peters.  FEMA was contacted to try and locate the remaining models that were missing.  Although a brand new Hydraulic model will be created with GeoRAS, the data in the original models will be very useful for defining the stream channels, estimating the Manning’s roughness coefficients (“n” values), and reducing the amount of on-the-ground surveying required for the project.

The Greenway Network had previously maintained a website for the Dardenne Creek Watershed, which contained links to the USGS gage data for Dardenne Creek.  The Corps obtained data from the gages on Dardenne Creek at Old Town St. Peters and at Highway K.  Daily streamflow and gage height values area available from June of 2002 to present.  A gage for Schote Creek was also located on the USGS website, containing daily streamflow values for October 1993 to September 1995.  Accompanying rainfall records from the area were researched from documents on file at the Corps of Engineers, as well as the National Weather Service website.  This rainfall, streamflow, and gage height data will be important tools for calibrating the hydrologic and hydraulic models.  As work on the project progresses, the Corps will continue to seek out more data of this nature, especially for gages that are currently continuing to record data.

Other data researched at this point in the project include GIS from recent projects, such as levee centerlines for the St. Peters levee system.  The cross-section locations from the St. Charles County Flood Insurance Study were obtained from FEMA, and plotted as a GIS covering along with all other data that was obtained.  More discussion of how this data was used to develop cross-section survey locations is discussed in the section covering Task 6 below.

Task 3: Photograph & Record Watershed Characteristics

The hydrologic and hydraulic study models rely heavy on determining the physical characteristics of the watershed and stream.  Ideally, the Corps hydraulic engineers would be able to visit every sub-watershed and every bridge or culvert crossing in the stream system.  However, this would be extremely costly and time consuming.  Therefore, alternate methods of obtaining physical information and watershed characteristics were considered.  This section describes all the methods used, and what information was obtained as a result.

The most efficient way to get a broad overview of the watershed in a small amount of time was through the use of a helicopter.  For a modest cost of just over $3,000, the entire run of Dardenne Creek was flown with John Boeckmann from the Corps and four interested local representatives on board.  The Fostaire helicopter company also recorded a digital video with GPS referencing.  Using a special extension of ArcGIS called GeoVideo, the helicopter video could be directly incorporated into the existing mapping sources for the Dardenne Creek area.  This is a very useful tool for easily referencing a location on a stream covering a long distance.  Looking at the existing maps and the helicopter flight path, an engineer using GIS can click on any location along the flight path and immediately view the video and capture still photos from that exact location.

During the helicopter trip, John Boeckmann from the Corps took additional photos and notes. Audio commentary by the pilot and passengers was also included on the video.  The engineers at the Corps also spent significant time reviewing the video back in the office.  Given the data already obtained about the watershed, as discussed in Task 2 above, it was determined what site locations would be necessary to visit on the ground.  These are primarily areas where large changes have been made or are being made to bridges, culverts, or the creek and its surrounding area.

Part of the scope of work for the study was to photograph all hydraulic structures and unusual features.  Given the heavy vegetative cover in some locations, it was not feasible to visit all ground locations during the summer when the weeds and leaves on trees are at their most abundant.  Therefore, initially, only the Dardenne Creek crossings were visited, inspected, and photographed.  As time permitted, some tributary creeks were also visited, in conjunction with the Dardenne visits, or before team meetings in St. Peters.  A good portion of Boschert, Cole, East Cole, Sandfort, Spencer, and Schote Creeks were visited in this manner.  Work in the next fiscal year will include visiting and photographing remaining tributary sites.

To this point, site photos are available from six days spent out in the field.  In order to keep the local sponsors involved and to show them the result of our initial investigations, these photos were made available on the Corps’ FTP site.  They are organized by the date of the site visit, and they can be found at ftp.mvs.usace.army.mil/Dardenne_Creek/Site_Photos.  This is a temporary storage site, until the details of a Dardenne Creek website can be figured out.  In the meantime, this FTP server is cleaned up and files are removed about every month.  However, if anyone is interested in the photos, and they cannot find the Dardenne Creek directory, the Corps would be happy to replace the files on the server.  Contact John Boeckmann at 314-331-8801.

Task 4: Develop Hydrologic Model of Creek

As mentioned in Section 3 above, not much work was started for this task.  However, the initial preparation of data to be used for the HEC-HMS model was completed with ArcGIS.  Since Joel Asunskis was not available to work on the hydrologic model, more significant work will continue for the task in the early part of next fiscal year.  A brief description of the initial GIS setup for the hydrologic model follows in this section.

As stated above, in conjunction with Task 1 a 2-meter grid (DEM) was created from the mapping data, which was produced from the most recent aerial photography available.  The GeoHMS project in ArcGIS has been setup with the same coordinate system as the USGS quad sheets, UTM Zone 15N.  This coordinate system uses meters as the horizontal unit of measure, but the ArcGIS program can easily make conversions to make the output data compatible with most hydrologic model data which uses English units.  To simplify and facilitate using all pertinent data sources, English units will be used for all computations and documentation, except for the mention of the 2-meter DEM grid.

In the beginning of the 2005 Fiscal Year, work will continue on the hydrologic model, beginning with acquiring all the necessary data from the GIS model.  The GeoHMS model will be used to determine how all sub-watersheds will be broken down, to determine all stream flow paths, and to calculate all the quantifiable physical watershed data.  The watershed area and slope, as well as streamflow length will be the primary data outputs.  To continue the process, the network of watersheds will be created in a schematic that is used to pictorially represent the entire Dardenne Creek basin.  HEC-HMS uses this schematic to determine where water is routed within streams, and where inflow points occur from tributary streams.

Task 5: Develop Hydraulic Model of Creek

The first steps were taken this fiscal year to prepare the new HEC-RAS Hydraulic model, encompassing Dardenne Creek and all major tributaries.  To date, there has been no comprehensive model study done over the entire basin that includes tributary modeling.  However, individual models on some of the tributaries were obtained, as discussed in Task 2 above.  The early work with these models included inspecting the bridge computations, and determining if the information in the original models was accurate.

The field data from site visits was helpful for determining the accuracy of existing models.  At this time, bridges and culverts have been fully inspected in the field and in the hydraulic models for Dardenne Creek only.  As work progresses, all the remaining tributaries will be analyzed to determine what data still needs to be acquired, in order to be sure to include the most up to date data possible.  Hopefully, a survey contractor will not be required, as most data can either be measured in the field or obtained from plan drawings.

As with the hydrologic model, the HEC-RAS hydraulic model depends on some GIS preparatory work which was started this year, and will be finished early in FY 2005.  The cross section cut lines will be used with the terrain model and TIN model, to develop geometry for the overbank areas.  The channel sections will be determined from earlier existing models, or from the new cross-sections from the survey contract.  A fully working model will complete by the end of FY 2005, representing all data obtained at the time.  Manning’s N roughness values will be estimated from site visits and subsequent field photos and videos.

Task 6: Perform Field Surveys

The first three tasks described above were very important in preparation of Task 6, which consisted of a large survey contract to gain cross-section information on Dardenne Creek and its tributaries.  The primary work performed by the Corps for this task was an inventory on existing stream data and determining which data could be obtained from alternate sources such as hydraulic models and bridge plans.  From that information, a complete description of required survey data was prepared for use in facilitating the contract.  Following the same procedure as for the mapping contract, a pre-approved contractor, Woolpert LLP, was selected to administer the contract.

Using the ArcGIS program with all data sources, the locations of newly requested stream cross-sections for Dardenne Creek were plotted into a new GIS shapefile.  Another shapefile was created for all the requested sections on Dardenne tributaries.  A written description of the section locations was typed and submitted with the survey request document.  The final version of the document was modified by the survey branch at the Corps, and is on file in the district office.  To aid the contractor in finding the survey section locations, the GIS shapefiles were also submitted.  The survey request documents can be provided at the request of the sponsor / local municipalities.

As shown earlier, the contract price of $64,657 was agreed upon by the Corps and Woolpert.  Originally the estimate provided by the Corps was as detailed as possible, with the knowledge that the contract price would probably be too high.  This made it easier to eliminate certain portions of the contract and re-negotiate to the eventual price.  This amount fit nicely into the proposed budget with a few minor changes to the planned spending on the project, as described in Section 3 above.  The contractor has already begun the surveying process, and we will receive incremental billing for the job, and we may receive submittals as significant portions of the job are complete.  The survey work will be reviewed by the Corps Survey branch and Hydraulics Branch, to assure the validity and consistency of the data.

5.  Plan for FY’05 Work (October 2004 – September 2005)

This section gives a brief description of the tasks that will be worked on for the 2005 Fiscal Year.  The cost amounts are not listed at this time, because it is not yet clear if more hydraulic engineers, other than John Boeckmann, will be available to work on the project.  As work begins in FY 2005, the Corps will submit a full estimate of how the funding for the year will be used.  See Section 3 for a description of how the final scope of work for the year changed for various reasons.

Task 1 through Task 6 will be completed in their entirety.  There is quite a bit of work remaining, but primarily with Task 4 and Task 5.  Each section that was already discussed has a small description above about the future work.  Possible other task work for FY’05 includes Task 7, “Defining the Stormwater Conveyance System”, and Task 8, “Calibrate and Verify Models”, as time allows.  The final distribution of work towards each task will be determined by how much time it eventually takes to complete Task 1 through Task 6.
For Task 7, another survey contract will be administered, to locate and measure every major stormwater pipe draining into Dardenne Creek.  The data will be recorded in GPS coordinates, in the same fashion as the cross section surveys.  The invert elevation of culverts, size and number of culverts, and end section description will be required.  Photos shall also be taken of each culvert.  This data will be readable in ArcGIS, so it can be utilized in conjunction with all other forms of data.
Task 8 will be the calibration and verification of the hydrologic and hydraulic models using measured storm data.  As discussed in Task 2 above, USGS gage data and rainfall records will be used to correlate our model results to actual storm data.  This will result in the best accuracy possible for representing future, hypothetical storms.
